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_GEINIT l 70| SHIFT _142] GrRIN2 228
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—ConvRT | 27 GCOEFF 50| SINKER 247
—Rweaomt | 32| CTENL 87| cawc 1591 ANCHOR 249
_Hxeey | 34| csiack 0| Encer 62| erzer |25 !
_SOLVE 36! CPREPD 94} CSEHP leS] suoy 253
—PRSLY | 37| CPREPL 97| FTEN {70} ELNPNT 255
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NWGT 45| CPREP2 100] CSEPR 177} WELVPT 266
UMAP qof CPREPR | /02] CSSXZ| 181} ELvCAT | 267
_CUMAP 47| CSSHP [04] CSSXZ2 |84 PLNPNT | 270
_ISORT 48| PHIABR [10] CSEXZ1 188] PLNSNK 219
__TAUT 49| nseuTt 11| Csexz22 9] weiwneT | 280
_STEE2A Sl TRISR 13l CeEPSIY 19581 PLNCAT 28|
CHE2A 54l scA7Af [I5] CRDBAK. 207l MagRGd | 283
_SEc1A .- | S55] SARISR 117} commae 210 HxcALS 285
—CHSIA ST TAN1 119] conTYP 211] HxcLel 287
CALCY ] 58| xycaic 120] EnOD 212l yxcrc2 1291
—SLACK SUrsenr | 22 ud 213] cSXHP 235
_sterzv | el TJren l ELV2 214l mooReS 1296
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et sys final/12for/cslack foréé
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]
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subroutine CSLACK
PSP T e P 3333333233388 333333330333 33¢223 3322820332323 2232332333234
implicit integerx2 (#)

|nte?er*2 ileg,ist ,nca ,ncb ,nwa nwb,isol ,ibrnch,uz(S)
doub
common /VGLOB/ ileg,ist ,nce ,ncb,z,cz cx ,d,ta,tb,nwa ,nwb,

e precision z1(67) ,cz.,cx,d,ta,tb

1sol ,ibrnch ,uz

double precision zal(25),zb(25)
equivalence (z(1),za(1)1,(2(26) ,zb(1))
double precision ha,ala,va,sle.wta,cla,s26,w2a.c20,s30,%30,

x8,v8,x1a,x2a ,x3a,y18,v2a8 ,v30,
1ano2a ,1ana3e ,1ana4e ,1ana5a ,tanaba 18 ,phio

equivelence (zall),hal ,(zal2),08l0,va),

(zal3),s1a),(za(4) ,wla) ,(za6(5) ,cla),

(za(6) ,s20),(2617) ,w20) ,1za(8) ,c2a),

(za19) ,s3a),120110) ,w3a8) ,120(11 )} ,x8) ,(2zall12),y8),

(za(13) ,x1a) ,(za(14) ,x28) ,(2za(15) ,x3a),

(zall6) ,ytal),tzal17) ,y2a),(2zal18) ,v3a),

(za(i9) ,1ana2al1,(za(2813 ,1an03al ,tzal2l ) ,tana40),

{zal22) ,16n0506) ,128(23) ,10n06a) ,(za(24) ,1a),1(z6(25) ,phia)

double precision hb,alb,vb,s!b,»ib,cib,s2b,w2b,c2b,s3b.w3b,

xb ,yb ,x1b ,x2b ,x3b,yib ,y2b,y3b,
1tana2b ,1ana3b ,1anadb ,1ana5b ,tonabb ,1b ,phib

equivalence (zb(1) ,hb) ,(zbt2) ,681b,vb]),

(zb(3),slb),(zbt4) ,wlb) ,(2zb(5) ,clb},

(zb(6) ,82b) ,(zb(7) ,w2b) ,(zb(8} ,c2b),

(zb(9) ,83b) ,(zb(10) ,w3b) ,(zb(11) ,xb),(2b112),yb],

(zb(13) ,x1b) ,(zb(14) ,x2b) ,(zb(15) ,x3b),

(zb{16) ,v1b) ,(2b(17) ,y2b) ,12b(18) ,vy3b),

(zb(191 ,18na82b) ,(2zb(20) ,16na3b) ,(zb(21) ,18n04b) ,

(zb(22) ,18n65b) ,(2b(23) ,18nabb) ,12b(24),1b),12b125) ,phib)

double precision coil,slp,frct ,c3,84 ,w4,x4,y4,10n87 ,10na8,1,

& h,phah,rtot x101t,z101 ,do

)
&
&
.3

equivalence (z(51),coil),(2(52),8lp},(z(53),frct1),1z154) ,c3),

(z(55) ,84),(z(56) ,w4) ,(2(57) ,x4),(2158) ,v4),
(2(59) ,tana7),(z(60) ,16na8) ,(2(61),1),
(z(62),h),(z183) ,phih},

(2(64) ,r101),(2165) ,x101),(2166) ,2z101),(2(67) ,do)

integerx?2 iuks

equivalence (uz(3),j1uks)
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double precision pi hal fp1 ,degrad ,raddeg,zero ,one hal f
integerx2 jzero,i1one ,itwo

common /VCONST/ pi. ,hal fp1 ,degrad ,raddeg ,zero ,one hal f,
& 1zero,ione,i1two

xnte?ertz 1SCOPA ,1SCOpPb ,itena,11anb,i1t ;18
double precision epsy,gomma ,se
common /VCMPD/ ensy ,gammo ,s@ ,1SCOPA »,1SCOPD ,11ana,110ND i1 118

nnte?ertz 11old

double precision ss@.,d1end ,ss! ,d1en! ,ss2,dten2 ,slp@ ,sad ,smin(2)
common /VEQUAL/ ss@ ,d1en® ,ss! .dren) ,8s2 ,d1en2 ,slpl ,sel ,smin,

& 1told

equivalence (smin(1),samin] ,(smin(2) ,sbmin)

double precision sa,sb,ca,cb,vc@al(6),vcBb(6),
& eexD ,eezd ,eevd a0 ,b0 ,ph100 ,phibO

integer*2 jcase

common /VSPID/ sa,sb.ce,cb,vcBo ,vchb,
& eex@ ,eez0 ,eevyd a0 b0 ,phial ,ph1DB,
4 1case

double precision snphih ,csphih,snafh ,csafh ,tnafh,scafh ,dsnph
common /VHDIR/ snphih ,csphih,snafh,csafh,tnafh,scafh ,dsnph

double precision hinafh ,hw4 ,w4h ,s4w4h ,c3h
common /VHVEC/ htnafh ,hw4 ,w4h ,s4w4h ,c3h

double precision epsxz ,xztrul2) ,xzbas(2) ,hbas(2) ,scrat!(1@)
common /VCSSXZ/epsxz xziru,xzbas hbas ,scratl

double precision xtru,ztru,xbos ,zbas ,hbasx ,hbasz
equivalence (xztrull) ,x1ru) ,(xztru(2),zirul,

4 (xzbes!(1) ,xbes) ,(xzbas(2) ,zbas),

& (hbas(1) ,hbasx) ,(hbas(2) ,hbasz)

integerkx2 tant

double precision a,b,snphi ,tnafa ,tnafb,
8 seco7 ,secaB ,ut ,81,yht ,zk1 ,eex ,eez ,eey ,ybuoy
common /VCSSHP/ a,b,snphi ,inafa,1nafb,
& secoa’,seceB,ur ,st ,yk1 ,zk1 ,eex ,eez ,eey ybuoy,itant

integerx2 ivs
double precision v@,vi ,v2,f8,f1 ,f2,f ,eps

qi

lb
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common /VSEC/ v@,vl ,v2,f0,f1 ,f2,f ,eps,ivs
double precision varrayi3) ,farray(3]
equivalence (v@,verray) ,(f0,forray)

integer*2 11h@,t1h! ,ilh2,1l

double precision 1h@,lht ,1h2 ce

common /VSCOIL/ 1h@,1ht ,1h2 ce,1lh@,1lhl ,11h2 1]
intgger¥*2 11h(3)

double precision 1h(3)

equivalence (11h,11h@),(1h,1h0)

double precision xred
integer*?2 isidf ,nerroa,nerrb
common /VSTAB/ xred,isi1df ,nerra,nerrb
b2 222220 2233 2ttt P332t i bt i3s3 022332333 838333%]]
* BEGIN EXECUTABLE CODE
12233 3PP 3333330330203 323 38233 338883333333 3373 3333333 ¢88333¢8¢1
call ovliink ('CPREPO ‘)
o f (nleg eq 3) call CPREPI
goto (1000 ,2000,3000), i1uks

1008 conitinue
call CPREP2
call CPREP3
1f (1leg ne 3} goto 1200
call ov]link('CSSHP ‘)
goto 1500
1200 coniinue
call ovlink('CSEHP * ,8)
1500 continue
goto S000

2000 conitinue
coll CPREP2
o f (ile? ne 3) goto 2200
call ovlink€¢°'CSSPR ' ,8)
goto 2500

2280 conitinue
call ovlink{'CSEPR ' ,8}

2500 continue
goto S000

3000 continue

2b




3200

3500
S000

s f (lle? ne 31 goto
call ovlink (’CSSXZ1

coll ovlink(°CSSXZ2 *

goto 3508

continue

call ovlink( CSEXZ)
call ovlink(‘CSEXZ2
cont Lnue

cont 1nue
return
end
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et sys f:noi/z?for/cgrepﬂ foréd
subroutine CPREPO

1233223t P 00020232333 2300320 2802022033302 20323232233¢2¢¢

implicit 1nteger¥? (#)
implicit double precision la-2)

integert2 i1leg,ist ,nca,ncb,nwa ,nwb 180l ,1brnch ,uz(5)
double precision z(B7),cz.cx,d,ta,tb
common /VCLOB/ i1leg,i1st ,nca,ncb,z,cz,cx,d,ta,tb,nwa ,nwb,
& 1sol ,ibrnch ,uz
double precision za(25) ,zb(25)
equivalence (zI11),zall1)),(2(26),2b(1))
double precision ha,sla,va,sle,wla ,cla,s2a,w2a,c20,530,w3a,
xa,va ,x1a,x2a,x3a0,y1a,v20,v3a,
1ana2a ,tanal3a ,1ana4a ,1an656 ,1anaba ,1a ,phio
equivalence (zall) ,hal,(zal2) ,8la,vael},
(zal(3) ,sta) ,(za(4) ,wia) ,(zal5) cla),
(zalB) ,s20) ,(za(7),w2a) ,12a(8) ,c2a8),
(zal9) ,s30),(20(10) w30} ,(20(11) ,xa} ,{2za(12) ,ya8),
(zal13) ,x1a} ,(zat14) ,x2a) ,(2zal15) ,x3a),
(zal16) ,yla) ,tzalV7}) ,y2a) ,tzal18),y30),
(zal19] ,18nal20) ,(2a(20) ,10na3a) ,(za(21) ,1ana844),
(26(22),10n050) ,(za(23) ,10na6al ,(zal24) ,10) ,(20125) ,phia)
double precision hb,alb,vb,sib,wlb,clb ,s2b ,w2b .c2b,s3b .w3b,
xb ,yb ,x1b ,x2b ,x3b,v1b ,vy2b ,¥3b,
1analb ,1analb ,1ano4b ,10nabb ,1anabb ,1b ,phib
equivalence (zb(1) ,hbl ,(zbl2) ,01b,vb],
{zbi{3) ,stb),(zb(4) ,wib) ,{2bDI(S) cib},
(zb(61 ,s2b) ,(2b(7) ,w2b) ,{Zb(8) ,c2b} ,
(zb(9) ,s3b) ,(2zb(1@) ,w3b) ,(2b(11) ,xb) ,(zb(12]) ,vD},
(zb{(13) ,x1b) ,(zb(14}) ,x2b) ,(zb{15) ,x3b),
(zb(16) ,¥y1b) ,(zb(17} ,y2b) ,(2zb(18) ,v3b),
(zb(19) ,16na2b) ,(2b(2@) ,16n03b) ,(2b(21) ,16n04D) ,
(zb{22) ,18naSb) ,(zb(23) ,1anabb) ,(2b(24),1b) ,(2b(25) ,ph1b)
double precision coil ,slp,frct ,c3,54 ,w4 ,x4,v4 ,10na7 ,1onaB |,
h,phih ,rtot ,xtot ,ztot ,do
equivalence (z(S1),co1l),(z1S2),slp},(2(53) ,frct),(Zz154),c3),
& (z(S5),584),(2(56) ,w4),(21(57) ,x4),12(58) ,v4),
& (zI(S9) ,10n87),(2(6@) ,10na8) ,(2(611,1),
& (z(62),h),(2(63) ,phih),
4 (z(64),r1t01),(2(65) ,x101),(2(66) ,2101),(2(67) ,do)
integerk2 ncl2)
equivaience (nca,nc)

o R0 s 0e0e v e o0 0e0eOnON v Qv 0w
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tnteger¥2 uz! ,uz2
equivalence luzl()) ,uzl) ,(uz(2),u22)

double precision pi ,hel fp) ,degrod ,raddeg,zero,one half
integer*2 jzero,ione,:two
common /VCONST/ pi ,hal fp1 ,degrad ,raddeg ,zero one hal f ,

4 1Zero,ione,itwo

XXKKXK

20

double precision delyk ,twod,hal fd ,dsq
common /VANCH/ delyk ,twod hal fd ,dsq

1integer*2 1scopa,iscopb,ttana,itonb,it ,18
double precision epsy ,gomma ,se
common /VCMPO/ epsy ,gammo ,s€ ,1SCOpa ,1scopb.i1ana,itanb,i1t ,is

1integerx?2 t1old

double precision ss@,d1end ,sst ,d1en! ,ss2 ,d1en2 ,slp@ ,sa@ ,smin(2)
commo? /NEQUAL/ ssP,dtenB ,ss) ,dtenl ,ss2 ,dten2 ,slp@ ,s00 ,smin,
& told

equivalence (sminl1}) ,samin),(smin(2] ,sbmin)

integerx2 11, ,).n
[ 2222222220232 3822 2032202222833 32 3232388333333 ¢4383333323333333333%%3!
L1ana=2xnca+t7

11anb=2%xncb+17

1scope~3%nca

1scopb=3%ncb+25

se=zli1scopal+zliscopb)

yh=CZ¥hoal fd

do 20 1l=1,2
smn=(do-yhk )-s4
n=ncl1l)

do 1@ 1= ,n

1f (1 eq 1) goto 10

J=2Sk(1-1143%(-1)
smn=smn-2z(y)

cont inue
smin(il)=dmax! (smn ,zero)
yke= -yk

cont inue

slp@=dmox! (dminl (slp,z(1scopal-samin) ,sbmin-z(iscopb))

qs
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saB-z (i1scopal

return
end
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et sys fnncl/thor/cErepl fortt
subroutine CPREP!
P R it T332 Tt 1332223132223 22 33303332033 0¢2¢¢2 3372222322922+

implici1 double precision (a-2z)

1ntegerx2 ;leg.,i1st ,nce,ncb ,nwa ,nwb ,1s0l ,1brnch,uz(S)

doub?e precision 2(671),cz ,cx ,d,ta,tb

common /VGLOB/ i1leg,ist .,nco,ncb .,z ,c2 ,cx,d,16,1D,nwa ,nwb ,

& 1sol ,1brnch,uz

double precision za(251,2b(25)

equivalence (2(1),2a8(1)),12(26),2b(1))

double precision ha,ala,va,sla.wla ,cla,s2a,%2a,c20,530,w30,
xa,va,x1a ,x2a,x3a,v1a,v24,v3a,

1ana2a ,1anala ;tana4a ,1ana%a ,1anaba ,la .phio
equivalence (zofl) ,hal,l(zal2),ala,ve)},

{zal3),s1a),(zat4) ,wlal ,(206(5),cla),

(zalB) ,s20) ,(za(7) ,w2al ,(zal81 ,c2al,

(zalQ) ,s3a) ,(zal1B) ,w38) ,[26111) ,xa) ,lz6l12]) ,va),

(zal13) ,x1a) ,{zal14) ,x2a) ,(zal15) ,x3a1),

(zal16) ,yla) ,(zal17) ,y2a) ,tzot181) ,y3al,

(za(1Q1,10na2a) ,(zal28) ,1ana3a) ,(zal2]) ,10n040) ,

12a(22) ,18na5a) ,(2a(23) ,14anaba) ,(za124) ,1a) ,(2a125) ,phia)
double precision hb,alb,vb,slb,wlb,cib ,s2b ,w2b,c2b,s3b ,w3b,

xb ,vyb ,x1b %20 »!3b yylb )Y?b ,Y3D )

rana2b ,1ana3b ,160n04b ,16n05b ,1anabb ,lb ,.phib
equivelence (zbl1) ,hb),(zb(2) ,alb,vb),

(zb(3) ,s1b) ,(2zb(4) ,wib! ,(2b(51) ,clb],

(zb(61 ,s2b}) ,(zbl7) ,w2b) ,{zb(8) ,c2b),

(zb(9) ,s3b) ,izb(1@) ,w3b) ,(zb(11) ,xb) ,(zbl12) ,vb),

(zb(13) ,x1b) ,(zb(14) ,x2b) ,(2D115) ,x3b) ,

(zb(16) ,v1bl ,(zb(171 ,y2b}) ,lzb(181 ,vy3b),

(zb(19) ,1an62b) ,(zb(28) ,16na3b! ,(zb(21) ,1an64b ),

(zb(22) ,14naSb ) ,(zb(23) ,16nebb ) ,(2b(24) ,I1b1,(2b(25) ,phib)
double precision cotl,slp,frct .c3,s4 w4 ,x4,v4,16na7 ,tona8,1,
& h,phih,rtot ,xtot ,z10? ,do

equivalence (2151) ,coil),(2(52) ,slp),(z(53),frct),(2154),c3),
& (z(S5) ,84),(2(56) ,w4) ,(2(57) ,x4},(z2(58),y4),

& (2(593 ,18na71,(2(6@),tana8) ,tz(611),1),

& (2162),h),(2(63) ,phih},

& (z(64),r101),(2(65) ,x101),(2(66) ,2101),(2(67) ,do)

e v OmOeOs s O On 0o
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double precision pi,halfp, degrad,raddeg,zero one half
integerx2 1zeroc,ione ,i1wo
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common /VCONST/ p1 ,hal fp: ,degrad ,raddeg .zero ,one ;half ,
& 1zero,ione,11wo

double precision delvk ,1wod hal fd,dsq
common /VANCH/ delyk ,1wod ,hal fd .dsq

double precision sa,sb,ca.cb,vcBal6} ,vcObl(B),
& eex@ ,eezd ,eeyd ,ad ,bd ,phi1ad ,phibd

integer*2 icose

common /VSPID/ sa,sb,ca,cb,vcle,vclb,
& eex? ,eezl ,eeyd ,ad ,bd@ ,phial ,ph1b0,
& icase

equivalence (czsql ,eezB) ,(ddsq .eto eexB),laasqg ,.eeyd),
& (aambb ,eex@sq ,b@sq ,ph1b@) ,(a8Bsq ,phi10d)
L3 2332082 0ttt et Pi ettt et e i ettt e et seses s sseess)
call SUMSC(nco ,za,sa,cal

call SUMSC (ncb ,zb ,sb,cb)

call VCRIT@(nca ,za ,vcBal

call VCRITQ(ncb ,zb ,vclBb}

czsql-cz¥cz+one

ddsq=dsq*czsql

1case=1

1f ((se-sblxx2 gt ddsql goto 100

1case=2

sasq=sa¥sa

oombb=60sq-~sbksb

eta=dsqrt ( (4 @dDxaasq*ddsq- (ddsq+aambb X2 )/ (cx*cx+czsql))
eezB- - (aambb+czicx¥eto)/ (twodkczsql)

eexP=e10/1wod

eey@-cxxeex@+czreezd

eex@sq-eex@xeexd

ol@sq=eexBsq+ (eez@-hal fd 1 ¥%2

b@sq-eex@sq+ (eez@+hal fd ) kX2

a@-dsqrt (alsq!

b@-dsqrt (b@sq)

call PHIABIa® ,08 ,a0s8q-b@sq ,dsq ,'wod ,ph180 ,ph 108 )
continue

return

end

86
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el sys final/12for/sumsc for#d
subroutine SUMSC(nc ,z,s ,c)

L2222 22202220t 0003002222003ttt 023022200333 333 3830333338283
implicit double precision {e-z)

integerx2 nc
double precision z(ZS).s,c
Xtttittt*f;t**t*ttttttt*t#tt*t**t*!l*!*i!xtttt#*!tt!ltttttlttt*tttttltlt

s=2(3)
c=s¥z(4)

1f (nc eq 1) goto 100
s=s+2(6)
c=Cc+2(51+Z(61%z(7}

i1f (nc eq 2) goto 100
s=5+2(9)

c -c+2(8)+2(91x2(10)

180 continue
return
end
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e! sys final/12for/cprep2 foréd
subrout ine CPREP2
1323332333833 3232333233333333 3332323232323 222808382823 333 3323333222 33338224]]

implicit double preciston la-z)

integer*2 1leg,i1st ,nco.,ncb ,nwa,nwb,is0l ,1brnch ,uz(S)

doub?e precision z(671,cz,cx.d,1a,tb

common /VGLOB/ 1leg,i1st ,nca ,ncb,.z,cz.,cx,d,16,1b .nwa ,nwb,

& 1sol ,ibrnch,uz

double precision zaf25) ,2b(25)

equivalence (z(1),2a(11),(2126).,2b(1))

double precision ha,sla,va,sla,wla,clo,828 w28 ,c2a,s3a,w30,
xa,va ,x1a6,x24 ,x3a,y18 ,v20 ,v3a,

1ana2a ,tana3a ,1ana4a ,1ana5a ,1aneba ,1a ,phi1a
equivalence (zall] ,ha),(2al2),ala,va]),

(zal3),s1a) ,(zal4) ,wla) ,(zalS]) cla),

(za(B) ,s2a) ,(2a(7) ,w2a8) ,(206(8) ,c20),

(zal(9) ,s3a) ,(zal10) ,w3a) ,l28())) ,xa) ,1z26112) ,v8),

{zal13) ,x1a) ,(zal14) ,x2a8),(28(15) ,x3a),

(zal16) ,yla) ,(26(17) ,y2al) ,(za(18) ,y3a}, :

(za{191 ,1ana2al ,(za(281 ,tana3al ,lzal(2l ) ,1ona4a),

(zol22) ,1ana5a) ,(zal23) ,16naba) ,(zal24),l0) ,12a(25) ,phia)
double precision hb,alb,vb,slb,wib ,clib,s2b .»2b.,c2b,s3b ,w3b,

xb ,¥yb ,x1b ,x2b ,x3b ,ytb ,v2b ,y3b,

1ana2b ,tanalb ,1ona4b ,1anaSb ,1anabb ,lb ,phib
equivalence (zb(}) ,hb) ,(zb(2) ,6lb,vb],

(zb(3) ,slb) ,(zb(4) ,wib) ,(2b(5) ,clb),

(zb(6) ,82b) ,i2zb(7) ,w2b] ,(2b(8) ,c2b),

(zb(9) ,s3b) ,lzb(18) ,w3b) ,1zb(11) ,xb) ,(zb(12) ,yb},

(zb(13) ,x1b) ,(zb(14) ,x2b) ,(zb(1S) ,x3b) ,

(zb(16) ,¥y1b}) ,(zb(17} ,y2b) ,(2b(18) ,y3D},

(zb(19]) ,16n62b1} ,(zb(2@1 ,tana3bi ,lzbl21) ,1ana4b ),

{zb(22) ,10n05b) ,(2b(231 ,18nabb ) ,l2b(24),1b) ,(2b125) ,phib)
double precision coil slp.frct .c3.,54 ,w4,x4,v4,10na7 ,10n88,1,
& h,phih,rtot ,xtot ,ztot ,do

equivalence (z(S1),co1l),(2(52),slp) , 121531 ,frc1),1Z2(54) ,c3},
& (z(55),s4),(2(56) ,w4),(z(57) ,x4),(z2(58) ,v4),
& (z2(59),16n87),12(60) ,10na8) ,(2(611,1),

& (zl62l,hl.(zl63l. hih),

4 (z(B4),r101),(2(65),x101),(2(66) ,2101),(2(67),do)

ol ol A N N - R - N
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double precision pi,hel fp: ,degrad .raddeg,zero one hal f
integer*2 izero,ione,:ttwo
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1C1

common /VCONST/ pi ;hel fp1 ,degrad ,roddeg ,zerc ,one ,half,

4 1zero,i1one,ilwo

double precision tnaf ,phif

common /VOFLR/ tnaf ,ph:f

double preciston snphih,csphih,snafh ,csafh,1nafh,scafh ,dsnph

common /VHDIR/ snphih ,csphih ,snafh ,csafh ,inafh ,scafh ,dsnph

EERRKKKAR KRR KRR KRR R KRR AR KRR AR E R KRR AR KRR AR AR R KKK EY

csphih=dcos(phih)

snphih=dsin(phih)

tnafh=dcos(phih-phi fi1%¥1naf

scafh=SECNT (1nafh)

snafh=tnafh/scafh

csafh=one/scafh

dsnph=dksnphih

return

end
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el sys rnnaI/|2€or/cgrep3 fortt
P3

8

.3
s

[ad’ad’ad’ad sl ad "]

[ad’ad

subrouti1ne CPR
XXX R KRR KKK R R KA KRR R AR R R RN A R AR R AR KKK XA AR LR KK EX

implicit double precision lo-z)

integert? 1leg.ist ,nca,ncb,.nwa,nwb ,i1sol .1brnch ,uz (5}
double precision z(67),cz ,cx,d,ta,1b
common /VGLOB/ i1leg,i1st ,nca,ncb,2,cz ,cx,d,ta,1b,nwa ,nwb ,

1s0] ,1brnch ,uz

double precision zal(25) ,zb(25)
equivalence (z(1),za(1)),(2(26),2bl1))
double precision he,sla,vae,sla,wta,cla,s2a ,w2a,c26.,s3a,w30,

x0 ,ya ,x1a ,x2a ,x3a,v16,v20,v3a,
tana2a ,1ana3a ,tana4a ,1anaSs ,1anabs ,1a ,phio

equivalence (zall) ,ha),(zal2),016,va),

(zal3) ,sla) ,(zal4) ,wla) ,(z8(5) ,cla),

(za(6) ,82a1) ,(2za8(7) ,w2a) ,12a(8) ,c2a),
(za(9),s3a),(za(10) ,w3a) ,(zal11) ,xa),(z4ai12) ,va),

(zal13) ,x1a) ,(zal(14) ,x2a) ,(zal15) ,x3a8),
(zal161,yla) ,tzal17) ,y2a) ,(zal18) ,y3a),

(zal(19) ,1ana2a) ,(2zal20) ,1ana30) ,(zal21) ,1ana4a),

(zol(22) ,1ana50) ,(z61(23) ,tanabo) ,(zal24),la) ,(2a(25) ,phia}

double precision hb,alb,vb,slb,w'b,clb,s2b .w2b .c2b,s3b ,w3b,

xb ,yb ,x1b ,x2b ,x3b,y1b,y2b,y3b .,
tanazb ,tana3b ,1ana4b ,tanaSb ,tonabb , b ,phib

equivalence (zb(l} ,hb},(zb(2) ,81b ,vb),

O 0s Oo o 00 00 0o

(zb(3) ,slb) ,{zb(4) ,wlb) ,{zb(5) ,cib]},

(zb(6) ,s2b) ,(2b(7) ,w2b) ,(zb(8) ,c2b),

(2b(9) ,s3b) ,(2zb(1@) ,w3b) ,(2zb(1)) ,xb) ,{zbI12) ,yb),

(zb(13) ,x1b) ,(zb(14) ,x2b) ,(zbL(15) ,x3b),

{zb(16) ,vy1b) ,(2zb(17) ,y2b} ,(Zb(18) ,y3b),

(zb(19) ,1onalb) ,(2b(2@) ,16na63b) ,(zb(21) ,18na4b) ,

(2b(22) ,16na5b) ,(zb(23) ,10n0bb) ,(zb124),1b) ,(2b(25) ,phib)

double precision coil ,slp.frct ,c3,s4 ,w4,x4,v4 ,1an67 ,1an08,1,

& h,phih,rtot ,xtot ,ztot ,do

equivalence (z(S1),co1l1,(2(52),81p),(2153),frct),(Z2(54),c3),

& (z(SS),s4),(2(56) ,w4),(2(57) ,x4),(z(58) ,v4),

&
s
.3

(z(59) ,10na71,(z(60) ,10na8) ,(2(61),1),
(z2(82) ,h),(2(63) ,phih]),
(z(64) ,rto1) ,(2(65) ,x101),(2(661) ,z101),{2(67) ,do)

double precision snphih ,csphih,snafh ,csafh,inafh,scafh
common /VHDIR/ snphih ,csphih,snafh csafh,tnafh ,scafh

107
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double precision hinafh,hw4 ,wth ,s4wth ,c3h
common /VHVEC/ htnafh ,hwt ,wth ,s4wdh ,c3h

EERAERERXEER KRR KRR R AR R R AR AR R AR AR R X RE R R LR R AR RS SRR E LA RX KRR

hinafh=hxinafh
hw4eh/w4
wih=w4/h
s4wth=-s1kw4h
c3hec3/h
return

end

1¢,3

go/
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et sys final/t2for/csshp foréd

subrout ine CSSHP

L 2222223232733 03 2423322330332 23 P22 o0 i s i et siss i s933332322337434

[}

]
3

On 00 0o o v 0o Ov

implicit 1nteger*2 (s)
implicit double precision la-z])

integer*2 ileg,i1st1 ,nca ,ncb ,nwa ,nwb ,i1s0l ,1ibrnch uz(S)
double precision z(67) ,c2 ,cx ,d,1a,tb
common /VGLOB./ 1leg,i1st ,nco,ncb,z,cz,cx,d,ta,tb ,nwe ,nwb,

1s0l ,1brnch ,uz

double precision zal25) ,2b(25)
equivalence (z(1),zal1)),(2(26) ,zb(1))
double precision ha,sla,va,sla ,wla,cla,520 ,w2a ,c2a,s30 ,w3a,

xa,v0,xla ,x2a,x3a8,v10,v28,v3a,
1ana2a ,1anal3s ,tano4a ,1anaSae ,1anaba ,la ,phia

equivalence (zall) ,hal,(zal2] ,a16,val,

(zal3) ,sle) ,(zal4) ,wla) ,(zalS) clal,

(za(6) ,s2a8) ,(201(7) ,w2a) ,(20(8) ,c20),

(za(9) ,s30) ,12a(10) ,w3a) ,(2al11) ,xa},(zal112} ,va),

(zal13) ,xla),(za(14) ,x2a) ,1zal151) ,x30),

(za(16) ,y1a) ,(2za(17) ,v2a) ,(zat18) ,v30),

(zal181) ,10na2al ,(2a(20) ,18na3a) ,(2812)) ,18n04a8),

(20(22) ,10n050) ,(2a(23) ,1an06a) ,(Zzal24) .10) ,124(25) phia)

double precision hb,alb,vb,s!b,wtb,clb,s2b ,#w2b ,c2b,s3b,w3b,

4 xb,yb,x1b,x2b,x3b,yib,y2b,v30,
4 16na2b ,14ena3b ,16n04b ,106na5b ,1anabb ,1b ,phib
equivelence (2b(1),hb),(zb(2) ,al1b,vb),
4 (zbt3),slb),(zb(4) ,wib) ,{2b(S) ,clb},
& (zb(6),s2b) ,(2zbl(7) ,w2b) ,(2b(8B}) ,c2b),
4 (zbi(9) ,s3b),t2b110@) ,w3b) ,l2bl11) ,xb),{2zb(12) ,yb),
& (zb(13) ,x1b) ,(zb(14) ,x2b) ,{zb11S) ,x3b),
& (zb(16),y1b) ,{zb{17) ,y2b) ,l2b118) ,vy3D},
4 (2b(19),10n82b) ,(2b(20) ,1an03b) ,(zb(21} ,10na4b ],
& (zbl(22),10na5b ) ,(2b(231 ,18nabb) ,(2D124) ,1b) ,12b(25) ,phib)
double precision coil ,slp.frct ,c3,54 ,w4,x4 ,vy4 ,1ana7 ,10na88,1 ,
& h,phih,rtot ,xtot ,ztot ,do
equivalence (z(S1),co1l),(2152),s1p),12153) ,frct),(Z2154) ,c3),
4 (2(55) ,84),(2(56) ,w4),(2(57) ,x4) ,(2158) ,y4),
& (2(59),10na7),(2(68),18n68) ,(2(61),1),
& (z2(62),h),(2(63) ,phih),
& (2(641 ,rtot),(2(685) ,xt011,(z(66),z101),lz167) ,do)
double precision pi ;halfp. .degred ,raddeg.zero one half
-
o
-
e
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1in1ggeri2 1zera,10ne,itwo
common /VCONST/ p. ,hal fp1 ,degred ,roddeg .zero ,one ,hal f,
4 1zero.,ione,itwo

double precision tnaf ,phif
common /VOFLR/ 1naf ,phaf

double precision delyhk ,1wod hal fd dsq
common /VANCH/ delyk ,1wod ,hal fd ,dsq

nnte?ertz 1SCoOpa ,1scopb ,11ana ,116nb 1@
double precision epsy ,gomma ,se
common /VCMPO/ epsy ,gamme ,se ,i1SCOpa,1scoOpb,11ana,i1anb ,i1e

double precision se ,s8b,ca .cb,vc@a(6) ,vcBbib},
4 eex® ,eez0 eeyd 00 ,b8 ,phia0 ,ph b0

integert? i1case

common /VSP[(/ sa,sb.ca,cb ,vcla ,vclb,
& eexD ,eezl ,eevd a0 ,b0 ,phiad ,ph 10O,
4 1coese

double precision snphih ,csphih,snafh ,csafh,inafh ,scafh
common /VHDIR/ snphih ,csphih,snafh ,csafh,tnafh ,scafh

double precision hinafh ,hw4 ,w4h ,s4wth ,c3h
comman /VHVEC/ hinafh ,hw4 ,w4h ,s4wdh c3h

integerk?2 itani

double precision a,b,snpht ,tnafe,1nefb,
& seca’ ,secaB ,ut st ,vk1 ,zkt ,eex ,eez ,eey ,ybuoy
common /VCSSHP/ & ,b,snphi ,tnafe ,tnafb,
& seca’ ,secal ,ut ,s1 vkl ,Zk1 ,eex @62 ;@€Y ,ybuoy ,1toNnt

integerk? ,vs
double precision v@ ,v) ,v2 ,f@,f) ,§2,¢ »eps
common /VSEC/ v@ ,vi ,v2,f0,f) ,62 ., eps ,ivs

double precision xred
integerXx?2 181df ,nerre ,nerrb
common /VSTAB/ xred,isidf ,nerro ,nerrb

integert? ;eb ,nw,ntest ,nerr

P e e PP 322222223 Ei it it it i d i s i iississsisssssisssttittiesissiasesstsy
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epsy=dokl @d-10
ibrnch=1
1eb=~0

Nnw=0

o f :n-o eq B ond nwb eq @) goto SO0
Nnw=

1f (nmaeq ! ond nwb eq 1} goto 4000
1f (nwb eq 1) 1brnch=2

goto 3000

EEERER KRR R KRR KRR KRN KRR KRR KRR KRR KK KRR KRR KN KRR R KRR KKK KRR AR KR K

¥ Determine the number of branches under tension

¥ when junction lies on ocean floor

LRt P Pt P ittt st i e3Pt t32 3323333333234

S@6@ continue

L2 222222ttt 2 0333000233303 2333233382323 3832333333333 ¢3833338333%¢3

¥ 1f branch lengths differ by more than distence beilween enchors,

¥ then one brench 1s under tens,on

RN RN E KRR KRR R KRR R KRR KRR KRR KKK
1f (icase eq 1) goro 2000

L 2t st 3T i3 32 3333333833333 333 2¢ 3333323 ¢F3333¢3

¥ [ load (s directed outside angle formed by branch exiensions,

X then one branch i1s under tens,;on

AR KRR R KR KRR KRR KRR KRR KRR KRR XK KRR AN KRR KK
of (phih 1t phia@ or phih gt phib@) goto 2000

EXEKERRKERE KKK KKK E KRR KKK R AN
¥ Both branches are under tension 1f junction lies cn ocean floor
¥ Assume this 1o be the case, with bronches forming o 1riangle

X Calculate buoy elevalion when junction ;s jyust lifred off floor
EEEEKKRE R ERKE KKK RN KRR NK KRR KE K
phia=phal
phib=phib@

call HSPLIT
tana7=(c3+haxinafa+hbktnafbl/h
coll TRISR
ybuoy=eey@+y4
tf (ybuoy |t do) goto 1200
KRR R KRR KRR KRR KK KRR KRR KRR KRR KRR KRR RE KRN
* Computed buoy elevetion 18 no less than water level,
¥ therefore junction lies on ocean floor
¥ Calculoate riser displacements and angles direc!ly

» 4
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1328023 R PR3 3382338303323 233 233200333 33323 2333338303333 83¢823323
call SRISR(eey® ,one)
call TSPLIT
call JUNCT(tnafa ,tnafb @)
eex=-eex0
eez-eezd
1sol=t
o100 S000
13 3 2 8 0333320320333 0328 82ttt PRttt st sttt eessssisisees]
% Computed buoy elevation i1s less 1thon water level,
¥ 1herefore junction lies above oceon floor
¥ Test eoch branch for plane solution before searching for solution
¥ ,n three dimensions, shorter branch 1s first to be tested
KRR KKK R R KRR R KRR XK KRR KRR RN KRR KR KRR KRR KRR XK KRR KRR AKX
1200 continue
1 f (seo 8: sb) 1brnch=2
goto 3000

L2 2222203032232 233222233 2 0220ttt 2ttt 3300302303333 ¢0¢%
¥ One branch 1s under tension 1f junction lies on ocean floor

¥ This 1s true for one for two reasons, as indicated by index ’icose’

X 1 1f breanch lengths differ by more than distance beitween anchors

X 2 1f loed 1s directed outside oengle formed by branch extensions

¥ Assume thot junction ] es on ocean floor

1203 2228323ttt R ettt s st sttt etsstsiisssseisisessesiveeissssdy
¥ Determine i1ndex ‘i1brnch’ of brench under t1ension 1 for A, 2 for B
PR P 2 R0t 233¢2 2288222823332 3 332333333323 3323333333332233333333332¢82¢1
2008 continue

1f (icoese ne 1) goto 2010
1f (se ?| sb) i1brnche2
goto 20815

2818 continue
of (phah g1 phib) ibrnch=2
2815 continue
[ e R b P23t Rttt st iRt R Rs st ssdssstisetsssdsesistsd]
¥ Set perameters for brench under tens;on
¥ Coalculate buoy elevat on when junction s yust lifted off oceoen floor
1232 22222233200 0333t 2008222323333 333883332238 0333222¢2322¢223¢%3328¢241
call EBUOY
1f (ybuoy 1t do) goto 2200
L2238t 222238t 203 e s i st i s ttsitssisstesssstisteiitstsssisitessd]
t Computed buoy elevation 18 no less than water level,
% therefore junction lies on ocesan floor

o1
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x Colculote riser displacements and ongles directly
LR 2222 P3P 2 03 3ttt il ittt P it ettt ttttttittistttgegsty
coll SRISR(eey ,one)
call JTEN(ta)
1b=2zero
1f Librnch eq 1) goto 2110
tb=ta
ta=zero
2110 continue
gamma=p .
eex=stxcsafh
eez=2zht+eexxsnphih
eex-eexxcsphih
1s0l=2
oto S000
RS IR 2222232222222ttt ettt st i ittt sttt ittty
* Computed buoy elevation is less thon water level ,
¥ 1therefore junction lies above ocean floor
¥ Test each branch for plane solution before searching for solutjion
¥ i1n three dimensions, beginning with branch currently assumed 1o be
X under tension
ttt*tt*ttttitttttttttttttt!tttt*tt*tttt*xtit**ttttttttttt*tttttt!tttttt!
2200 conl;nue
1eb~-

SRR 2R 2Rt Pttt T e et e ettty tettstttttttttitiirtiIy
X Possibility of jyunction on floor has been el iminated
¥ For each branch, find solution 1n vert,cal plene of loading force,
¥ and compute strolght~lxne distances for other branch
R AR KKK R KRR KKK AR KRR R KRR K
3000 continue
ntest=1
3010 continue
1f Lieb eq 1) goto 3100
cell EBUOY
1f (nw eq @ ond vbuoy gt do) gato 3500
3180 continue
1f tibrnch eq 2) goto 3150
call SCQOItL(nca.za ,vcla ,co ,nwa ,ncb ,zb ,vcBb ,sb ,nerr )
goto 3200
3150 continue
coall SCOIL (ncb ,zb ,vcBb ,cb ,nwb ,nca ,za ,vcBs ,50 ,nerr)
3208 continue

20/




1f (nerr eq @ ond coil ge zero) goto 3600
1383 P It ittt 0 3383323030232 0 ¢ et 322002 2002238233 32333233¢3333%344
¥ No possibility of plane solution 1n current 1ension branch
x Erther depth 1s insufficient (from subroutine EBUOY;
% or other branch 1s too short (from subroutine SCOIL)
AREEXK KRR RN KR KRR KRR KRR KKK KKK KK KRR AR RE R RN AR AR XA R KR KK KRR KK
3508 continue
1f [ntest eq 2 or nw eq 1) goto 4009
1ibrnch=3-1brnch
nigst~2
1eb=0
o1o 3010
ERXRERE RN KRN KRR R AR KK R R KRR AR A IR RN AR R R KR AR KRR KRR AR AR R XN R RN AR KR
¥ Solutjon 1n plane of loading force 1s consistent with length of
¥ other brench
[ 23 T2 38223 332882333833 3323333233333 32323203333 23233¢3323203 ¢/
3600 continue
isol=3
goto 5000

R KRR KK KRR KRR KRR R KRR KRR R R AR KRR KR KRR KR KRk
%X Solution must be three-dimensional with junction above ocean floor,
¥ solve by i1t1eration over sides o,b of horizontal triangle
KRR RS E R R KRR KRR KRR KRR KR KKK
4000 continue
call STEFAB
call JUNCT(zal,1a8na) ,2bli1anb]) 1}
eex=xa¥dcos(phia)
eez-hal fd+xaxdsin(phia)
1501 =4

12332332030 03 ettt e it ei s seeiisssssi et s tsitssssgtisisss
x Final computations for all solution types
133 8282ttt s el ittt i3 2322228222222 2 2R tRes
S000 continue

gommo-dexp(gommot(rc'l

xtot=gex+x4Xcsphih

2tot=eez+x4¥snphih

r10te=csphih¥x10t +snphih%zi1o1

return

end

1o
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el sys final/t12for/phiab forét
subroutine PHIAB(a ,b ,00mbb ,dsq ,1wod ,phia,phib)
REEER KRR R KRR R RN R R KKK KRR KRR RN RSN K R KK
implicit double precision (a-z)
double precision o,b,eombb ,dsq ,twod ,phis ,phib
double precision pi,hal fp1 ,degrad .raddeq ,zero ,one ,hal f
integer*? zero,1one,itwo
common /VCONST/ pi ,hal fp1 ,degrad ,raddeg ,zero ,one ,hat f ,
& i1zero,ione,11wo
L2222 22222302 0 22 et s sttt it ettt ettt ittt etiiiiTtliitttsts
phia=dacos{ tdsq+aambb )/ (a*1wod ) ) -hal fp.
phib=hal fpi-dacos ( (dsq-aambb )/ (bx1wod } )
return
end
X
—
—
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el sys final/12for/hsplit foréé

subrout ine HSPLIT

P R s s PRttt et e s ee s essissssissstsessssss

&

ad’ad’ad’al’a X’ X N~ N~

OvOeOule 00 Oo0eOe0eOw0n0e  Ooe

implicit double precision (a-2)

integert2 i1leg,i1st ,nca ,ncb ,nwo ,nwb ,1s0l ,1brnch ,uz(5)
double precision z(67),cz ,cx,d,ta,lb
common /VGLOB/ 1leg,1st ,nca,ncb,z2,cz.cx,d,ta,tb,nwa ,nwt.,

1sol ,ibrnch ,uz

double precision zal25) ,zb(25)
equivalence (z(1),zall1)),(2(26) ,zbl1))
double precision ha,als,va,sla ,wla,cla,s26 w2s.c2a,53a,w30,

xa,ya ,xla ,x2a ,x3a,yla,v2a,v30,
tana2a ,1ana3a ,tanada ,1ana5a ,1onaba ,la ,phia
equivalence (zoll) ,hal,l(zal2) ,8la,va),
(zol3) ,s1a) ,(zal41) ,wl1a) ,(Zal(5] ,cla),
(za(6),s2a) ,(zal7) ,w2a) ,(2a!8) ,c2a1,
(za(9),53a) ,(2zaliB) ,w3al ,(zalll] ,xa),lzatl2) ,yva),
(zal(l13) x1a) ,(zal14) ,x2a) ,1zal15]) ,x3a),
(zal16) ,yla) ,(za(17) ,vy2a) ,l2zal18) ,y3a),
(zal(19) ,1anal2a) ,(za(20) ,1ana36) ,(zal21) ,1anada),
(zal22) ,10na5a) ,(zal23) ,1anaba) ,(za(24) ,la) ,tzat25) ,phial

double precision hb,alb,vb,slb,wlb ,clb ,s2b ,w2b ,c2b,s3b ,w3b,

xb ,yb ,x1b ,x2b ,x3b ,ylb,y2b .,v3b,
1analb ;1ana3b ,tanadb ;1ane5b ,tanabb ,1b ,phib
equivalence (zb(1) ,hb) ,(zbl2]) ,alb,vb),
(zb(3) ,s1b) ,{zb(4) ,wib) ,(2zb(S) clb),
(zb(6) ,82b) ,(zbl7) ,w2b} ,(2zb(8B) ,c2b) ,
(zb(91,s3b) ,(zb{10) ,w3b) ,(2b(11) ,xb} ,tzb(12) ,yb),
(zb(13) ,x1b) ,(zb(14) ,x2b) ,(zb(15) ,x3b) ,
{zb(16) ,yibl} ,(2b(17) ,¥v2b) ,(2b(18) ,y3b),
(zb(19) ,tanalbl ,(2b(2@) ,1an63b) ,(zb(21) ,1ana4b 1},
(zb(22) ,1en6Sb ), (zb(23) ,1anabb) ,(2b(24) ,1b) ,1zb(25} ,phib)
double precision coil ,slp,frct ,c3,54 ,w4 ,x4 ,vy4 ,10na7 ,10na8 ,1 ,
h,phih,rtot ,xtot ,zto1 ,do
equivalence (z(51) ,coil) ,(z(52) ,slp),t2t53) ,frct) ,(2(54) ,c3),
(z(55) ,54),(2(56) ,w4) ,(2(57) ,x4) ,(z(58) ,y4},
(z(59) ,10na7) ,(216@) ,10na8B) ,(2(611,1),
(2(62),h),(2(63} ,phah),
(2(64) ,rtot ), (2{65) ,xt0t),(2166) 2101} ,12167) ,do)

double precision tnaf phif
common /VOFLR/ 1naf ,phif




Ha

double precision a,b,snphi ,inafo,tnafb,
4 seca7 ,secaB ,ut ,st ,yk! ,zkt ,eex ,eez ,eey ,ybuoy
common /VCSSHP/ a,b,snphi ,inafa,tnafb,
& seca?,secaB ,ut st ,ykt ,zkt ,eex eez ,eey ,ybuoy
1 33 3233332223 32322833332322333233323233333332232823¢¢3332233332333¢332333332]

snphi=dsin(phib-phia)

ha=hxds in(phib-phih]/snph:
hb=hxdsin(phih-phial/snphi
tnafa=dcos(phia-phiflxinaf

tnafb=dcos (phib-phiflxinaf

return

end

zl




el sys final/12for/1risr forét
subroutine TRISR

EEXRR R R KRR KRR R R R R XA KKK KRR R R R KKK KRR KRR AR XKL R
implicit double precision la-2)

integer*2 1leg,ist ,nce,ncb ,nwa.nwb ,i1sol ,1brnch ,uz(S)
double precision 2(67) ,cz .cx ,d,ta,tb
common /VGLOB/ i1leg.,ist ,nca,ncb,z,cz,cx,d,16,1b,nwa ,nwb,
& 1sol ,ibrnch uz
double precision zal25),zb(25)
equivalence (z(1),za(11},(2(26) ,zb(1))
double precision ha,ala,va,sla,wlo,cla,s26 w2a,c2a,s30 w30,
& xa,vy0,x1a,x28 ,x3a,v1a,v20,v30,
& 10na2o ,tana3ae tena4a ,1ana5a ,1anaba ,l1a ,phia
equivalence (zall} ,ha) ,(zal2) ,0l1a,val,
(zal3) ,s1a) ,(zal4) ,wla) ,(2zal5) ,cla),
(zal6) ,s2a) ,(2a0(7) ,w2a) ,(2a(8) ,c2a),
(zal9) ,s38) ,(zal1@) ,w30) ,(2zal11) ,xa) ,lzal12) ,ya),
(za(13) ,xla) ,(za(l14] ,x2al ,{zal15) ,x3a),
(zall6) ,ylal) ,(zal17) ,y20) ,126(18),v30),
(za(19) ,1ana2a) ,(zal208) ,180na3a) ,(2a(21) ,1ana4a),
(zal22) ,1ona5a) ,(zal23) ,tonaba) ,(z6(24) 101 ,(za(25) ,phia)
double precision hb,alb,vb,slb,wlb,clb,s2b ,«2b ,c2b,s3b,w3b,
xb ,yb ,x1b ,x2b ,x3b,v1b,v2b ,v3b,
1tane2b ,1ona3b ,1ana4b ,1ana5b ,tanabb ,ib ,phib
equivalence (zb(1) ,hb) ,{zb(2}) ,81b,vb},
tzb(3) ,s1b} ,(zb(4) ,wib) ,(2zb(5) ,c1b),
(zb(6) ,s2b) ,(zb(7} ,w2b) ,(2b(8) ,c2b) ,
(zb(9) ,s3b) ,(zb(19) ,w3b) ,lzb(11) ,xb),(2b(12) ,vyb),
(zb(13) ,x1b) ,(2zb(14) ,x2b) ,(zb(15) ,x3b),
(zb(16) ,v1b) ,t2zb(17) ,¥y2b) ,(2b(18) ,y3D},
{zb(19) ,1onelb) ,(2b(20@) ,18na3b} ,l2zbI21) ,16na4b],
(2b(22) ,1anaSb) ,(2b(23) ,10nabb) ,12zb(24) ,lb) ,t2b(25) ,phib)
double precision coil ,slp.frct ,c3,54 ,w4 ,x4,v4 ,1ana7 ,18na8,!] ,
h,phih,rtot ,xtot ,z210t ,do
equivalence (2(51),coil),(2152) ,s1p) ,12153) ,frct),t2(54),c3),
(2(55) ,54),(2(56) ,w4) ,(2(57) ,x4),(z(58) ,vy4),
(2(59) ,10na7),1(2(60) ,10na8) , (2161 ,1),
(z(62) ,h),(2(63) ,phih]),
(z(64),rtor},(2(65) ,xtot},t2166),2101),(2167) ,do)

On 0 Qo O 0o 0w O

OCeOnOe0n Qo OoOeOe0e0Oe0Oee  Oo0w

double precision hinafh ,hwd ,w4h ,s4w4h ,c3h
common /VHVEC/ hinofh ,hw4 ,wé4h ,s4w4’. ,c3h

I

2

el




double precision a,b,snphi ,tnafa,tnafb,
& seca?Z ,secaf ,ut ,st,vk1 ,zk1 ,eex ,eez ,eey ,ybuoy
common /VCSSHP/ a,b,snphi ,inafa ,1nafb,
& seca’7,secaB ,ut ,st,ykt ,Zzht eex ,eez eey .ybuoy
13 P Pt e ettt et s st s sttt et isessssssssssiesssssesessy
tonaB=1ana77+s4wdh
coll SCA7A8
vy4=hw4X (secaB-seca’}
return
end
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ev sys final/12for/sce7e8 for it
subrout 1ne SCA7AB8
ilttttttttttttttttttttttt‘tt#t#tttttt#*lttttt*ttllttttttttttttlttttt!ttt
tmplicit double precision la-2z)

unve?ertz nleg,nsl.nco.ncb.nwo.nwb.Asol.:brnch.uzlS)

double preciston 2167) ,cz ,cx,d,10,1b

common /VGLOB/ nleg.nst.nco.ncb.z.cz.cx,d.la,tb,nwo.nwb.

& 1isol ,ibrnch,uz

double precision zal251) ,20125)

equtivelence (z(1),zal11),(2(261 ,2b(1))

double precision he ;810 ,va,s18 ,w1a ,c10,820 ,w2a ,c26 ,838 ,w30,

& xa,ya.xla,x2a,x3a8,vla,v20,v38,

& 1enala,tanala ,1onata ,1anaSoe 1anabe .16 .phie

equivalence (zall) ,ha) ,(zal2),a1a,va),
(zal3),s18) ,(zal4) ,wia) ,(Zal5) clal,
(za(6) ,528) ,(za(7) w28} ,(za(81 ,c2a},
(2019} ,53a) ,12a(18) w30} ,{zal1]1) ,x8) ,1z8112) ,va),
(za(13) ,x1a) ,(zal14) ,x2a) ,(zal151 ,x3a),
(zal16) ,y'a) ,(za(17) ,y2a),(2zal18) ,v3a),
(zo!lgl.vcnaZol,(za(20l.tona3cl,(zal?!),vonoﬁa),
(zo(22),lanaSal.lzol23l.|ona60l,l20124l,lal,lzalZSl,ph.ol

double precision hb»olb.vb.slb,wlb,clb.st.wa.ch.sSb.wBb.
%xb ,yb ,x1b ,x2b ,x3b v 1b ,v2b,v3b,
tonalb ,tana3b ,tana4b ,1anaSb ,tanabb ,1b ,ph:b

equivelence (zb(1}),Ab) ,lzbl2) ,6lb,vb),
lzb(3|.slbl.(zb(4l.wlbl,lzblSl,clbl.
(zb(61,82b) ,(zb(71 ,w2b) ,(zb(8] ,c2bl,
lzb(Q).s3b).(zb(lﬁ),wal,lzbll)),xbl,(zbl|2);yb),
lzb(iSl,xlbl.(zb(lﬁ).x2bl,(zb(151.x3bl.
(zbllBl,ylb),lzb(l7l.yZbl.(zbllSl,v3b).
(zb(19) ,10na2b} ,(20(2@) ,18na3b} ,(zbl21 ) ,tone4b),
lzb(22).vonaSb).lzb(23),vonaﬁbl.lzblZQl.lbl,(zblZSl.phnbl

double precision conl,slp.frc!,c3.s4,wﬁ.xﬁ,yﬁ,!ono7.'an08.l.

& h,phih,r10t ,x101 ,2101 ,d0

equivalence (z(5t1,coil),(z(521,51p),(2z183),frc1) ,12154),c3),

. IzlSS),sﬁ).lzlSGl.wﬂ),(z(S7l,x4),(zlSG).y4).

& (2(59) ,18na7),(2(6@) ,18naB1 ,(2(611,11,

& (2(62),h),1z(63) ,phih]),

& (ziB4) ,rtotr),tz(B ),x1011,{2t66) ,2101),12167) ,d0)

GvOv  Ov Qe e On e 00 0w

[l ol ol ad ad

double precision o,b,snphi,tnafa,tnafb,
& seca’ ,seceB ,ut st ,ykt ,z2k1 eex ,eez 86y ,vbuoy

St

‘ e




common /VCSSHP/ a,b snphi ,inafo,tnafb,

seca’ ,secal ut 8!
Xtt!!ttl!!ﬁtl‘tit!tlttt‘l
saca?=SECNT i1one?)
seca8~-SECNT (10n08)
return
end

wh 2kt eex
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e! sys final/12for/srisr for#t
subroutine SRISR(ey,l fact)

SEEARRKEEREEE KRR ER R AR R KK KRR R KRR AR KRR XK KRR KRR AR X KRR EX RN KE XK K KRR X
implicit double precision la-z)

double precision ey,lfact

integers2 ileg,ist ,nca.,ncb nwa,nwb ,1s0l ,1brnch ,uz(S)

double precision z(67),cz ,cx.d,tae,1b

common /VGLOB/ 1leg,1st ,nca,ncb,z,c2 ,cx,d,!a,tb,nwa,nwb,
4 1sol 1brnch uz

double precision zal25) ,2b(25)

equivalence (z(1),za(l1)) ,(2(26) ,2b(1))

double precision ho,ala,ve,sla,wla,cla,s20,w20,c2a,s3a w30,
& xa,v8,xla,x206,x30,y1a,v2a8,v308,
& 1ana2a ,10na3as tanada ,1anaSa ,1anaba,le ,phia
equivalence (zall) ,ha) ,(zal2) 8)e,va),

(za(3) ,sla) ,(zaol4) ,wlal ,(zal(5) cla),

(zal(b) ,s2a) ,lza(7) ,w2a},(24(8) ,c2a),

(za(9) ,s3a) ,(20010) ,w3al ,(zalll) ,xa),(zal12] ,va),

(za(13) ,xla) ,(zal14) ,x20) ,(za(15) ,x3a),

(zal16) ,yla) ,lzal171) ,y28),(za(18) ,y3a8),

(zal19) ,10n02a) ,12a(208) ,1ana30) ,(24(21) ,10n04a),

(zal221 ,10na50) ,(za(23) ,1anab6a) ,(28(24) ,1a) ,126(25) ,phi1a)
double precision hb,alb,vb,slb,w1b,clb,s2b,w2b ,c2b,s3b ,w3b,
& xb,yb,x1b,x2b,x3b,y'b,y2b,v¥3b,

4 tanalb ,tanaldb ,tono4b ,1ana5b ,1anabb,lb ,phib

equivalence (zb(1) ,hbl,(2bl2) ,01b,vb),

(zb(3),sib) ,(zb(4) ,wib) ,(zb(S) ,clb),

& (zb(6),s2b),(2zb(7),w2b) ,(2b(8B) ,c2b),
& (2b(9),s3b),(2b(18}) ,w3b) ,(2zb(111} ,xb},1
4 (zb(131} ,x1b) ,{zb(14) ,x2b) ,(2b(15) ,x3b)
& (zb(16),y1b),l(zb(17),y2b) ,(2b6(18) ,y3b)
& (zb(19) ,10na2b) ,(2b(20) ,1ana3b) ,(2b(21) ,18n04b) ,
& (zb(22),10n65b} ,(2b(23) ,10na6b} ,(2b(24),1b) ,(zb(25S) ,phib}
.3
.3
.3
.3
.}

Ov 0o 0o Do o 0o 0w

zb(12),yb),
)
J

double precision cotl ,slp,frct ,c3,s4 ,w4 ,x4 ,v4 ,10na7 ,tana8,| ,
h,phith ,rtot ,xtot 210t ,do

equivalence (z(51),coul},(2(521,slp} ,(21S3) ,frct) , 1Zz(S4),c3},
(z(SS) ,84),(2(56) ,w4) ,(2(S7) ,x4),(2(58) ,vy41,
(z(59) ,10n07),(2(B8) ,16na8) ,(2(61),]),
(z(62) ,h),(2(63) ,phih],
(z(64) ,r101) ,(2(65) ,x101) ,(2166) ,2101),(2(67) ,do)

Hi

Ll




-

]

TRRKEX

20
50

double precision pi1 ,hal fp: ,degrad ,raddeg ,zero ,one hal f

tnteger¥? 1zero,10ne ,11w0

common /VCONST/ pi ,hal fp: ,degrad ,roddegq ,zero ,one ,hal f,
1Zero,10ne ,1two

double precision snphih ,csphih ,snafh ,csafh,tnafh ,scafh
common /VHOIR/ snphih,csphih,snafh ,csafh,inafh ,scafh

double precision hinafh ,hwe ,w4h ,s4w4h ,c3h
common /VHVEC/ hinafh ,hw4 ,w4h ,s4w4h ,c3h
132 22t ettt sttt ittt s s sesesisiitilzetesy
y4=do-ey

1=-LENS(y4 ,csafh,snafh ,s4 ,w4 ,h)X] fact

1f (1 gt zero) goto 2

|=zero

1ana7=TANI (s4w4h ,y4%kwih)

goto 5@

contjnue

1ana7=tnafh

cont inue

tana8-=1ana7+(s4-1 1xwih

call SCA7AB

call X4CALC

x4=x4+]xcsafh

return

end
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et sys final/12for/1anl fortd
function TANI (d! ds)
122 2 R PP R o0 P22 st es e s s s tsto st sississssessstistisisss!
1 Computes tongent of the algebraically smaller of two engles,
¥ given 1he differences between their 1ongents and secents
IS SRR 2 PR s Piesitss s ittt s st titseiitsisssistidsssssissiy
implicit double precision (a-zi

double precision tanl dt ,ds

double precision pi halfp:1 ,degrad .raddeg ,zero ,one ,half
integer¥? (zero,ione,itwo
common /VCONST/ p: ,hal fp: ,degrad ,raddeg ,zero ,one ,hal f ,
4 i1zero,ione,i1wo
P2 P PR P332 2223232003223 323¢333333323333323333332331
% 1an1 = 16ngent of smaller ongle
* dr - tangent of lerger angle - toengent of smaller angle
* ds = secent of larger on? @ - secont of smaller angle
1 R 2 PR ittt ettt et s et s sssitssssssssssss]
tanl=hal fx(dskdsqrt (one+4 OdB/!drxd1-dskds))-d1)
return
end

-
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et sys final/12for/x4colc forét
subroutine X4CALC

FEERRRRREEN KRR R KEEERR R R AR KRR R L KRR KRR KR EX KRR KK KRR KRR RN R R RS
implic1? double precision la-z])

integer*2 1leg,1st ,nca ,ncb ,nwa ,nwb 150l ,ibrnch wziS)
double precision z(67) ,cz.,cx.d,ta,tb
common /VCLOB/ i1leg,ist,ncae,ncb .,z ,cz,cx ,d,ta,!b,nwe ,nwb,
& isol ibernch ,uz
double precision zal2S),zb(25)
equivalence (z(1),2a(11),(2(26) ,zb(1)}
double precision ha,ata,va ;sle,wvia ,cle ,s2a,wla ,c2a,530 w30,
& xo.,va,xla,x2a,x30,v1a,v28,v30,
& 1analo ,tanala tana4a ,1anaba ,tanabs ,la .phio
equivalence (zall) ha),(zal2) ,al8,va),
{zai3) ,s1a),(zal4) ,wla) ,1z2alS5) ,cla),
{zalb61,s2a8) ,(zal7) ,w2a) ,(2za(B) ,c2a),
(za(g! .s3a) ,1zal1@! w3a) ,(2o(1Y) xa) ,120012) ,va),
{zal(13) ,xlal,(za(t4] ,x2a) ,(26(15) ,x3a),
tzali61,vta) ,(zait7) ,y2a),1zatig8} ,y3a),
tza(18) ,1ana2a) ,120120) ,10na3a) ,12a121) ,14an040) ,
1zal22) ,1an05a1 ,tza(23) ,1anabal ,lzal24) ,l0) ,tzat25) ,phia)
double precision hb,alb,vb,stb ,wib,cib,s2b ,w’b ,c2b,s3b.,wib,
xb ,yb x1b ,x2b ,x3b ,¥v1b ,v2b ,¥v3b,
1analb ,tona3b ,1ano4b ,1anaSb ,1anabb ,ib ,phib
equivalence (zb(1) ,hb} ,(zb(2}) ,alb,vD1,
tzbt3) ,stb}) ,(zb(41 ,wlb) ,tzb(5) ,cib},
(zb(6) ,SZbl ,(2b(7) ,w2b) ;(2b(8) ’CZD' )
(zb(9) ,83b) ,(zb(10Q) ,w3b} ,(zb(11i.,xb),(2b(12]) ,vyb),
(zb{13) ,x\1b} ,t2b(14) ,x2b) ,12D115} ,x3b ),
(zb(16) ,y1b) ,(2b(17) ,v2b) ,(2b118),vy3D},
(zb(19) ,1analb) ,1zb(20) ,1ana3b) ,12b(21 ) ,1anadb ),
(zb(22),1anaSb) , (zb(23) ,10nabb i ,{2b(24) ,1b) ,1zb(25) ,phib)
double precision coil ,slp,frct ,c3,54,wd ,x4,v4,10na7 ,10na8,1,
& bh,phih,rt1o1 ,x10t ,2101 ,do
equivelence (z1S11,c011).12152),slp1,(2(531 ,fccr),12(54) c3),
& (2(55),54),(2(56) ,w4) ,(2(57) ,x4},(2(58) ,y41,
& (2(59) ,16na7),(2(60@) ,10na8) (2(611,]),
& tz1621,h),12163) ,phih),
& (Z(64) ,r101) ,(2(65),x101),(2(66) ,2101),(2167) ,do)

v O 0o O Go On On

CoOvCnDeOnpole (ow

double precision hinafh hwd ,wéh ,s4w4n ,c3h
common /VHVEC/ htnafh ,hw4 ,wéh ,s4w4h ,c3h

w—

120

o2/




double precision a,b,snphi ,tnafa,tnafb,
& seca7 .secal ,ut ,st ,ykt ,zh1 ,eex ,eez ,eey ,ybuoy
cammon /VCSSHP/ a,b,snph: ,tnafa,tnafb,

seca’ ,secaB ,ut ,s1,yk1 ,Zk1 ,eex ,eez ,eey ,ybuoy

12332222023ttt et ettt b iR sttt s s s i e s s e s ti i ti st isssdy

x4=hw4xdlog((1ana8+secoeB)/(1ana7+seca’))
retyrn
end

12l
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et sys final/12for/1split foréé
subroutine TSPLIT

L S 20t 0P ittt PRl i i ietet s s sisssseesinssis]

(mplicit double precision (a-2z]

nnve?ertz 1leg,ist ,nca ,ncb nwo .nwb ,1s0! ,1brnch ,uz(5)
double precision 2(67) ,c2z ,cx,d,t0,1b
common /VGCLOB/ (leg,1st ,nco,ncb,z ,cz ,cx.d,1a,1b,nwa nwb ,
& 1sol ,1brnch ,uz
double precision zai2S) ,2Di25)
equivalence (z11) ,zal) )] ,(z(261) ,2b(1))
double precision ha,ata,vae,sla ,wla,cla,s2a w256 .c2a,.53a . w34,
& xa,va,xta,x2e,x3a,v1a,v20,v30.
& 1enola,1o0ne3a  1anata tanaSa tanaba,la .phia
equivalence (zoi}) ,hal,tzat2) ala,va),
& (zal3),slal . tzat4]) ,wlta) ,(2al5) ,cla),
& (2016} ,s20),1z017) ,w20) ,12a18) ,c2a),
4 (za(9),83a),(zal1@) ,w3a) (20111 ,xa) ,(2a(12]) ,va]),
& (zoa(13) xla),tzal14) x2a) ,{248115) ,x3a7),
& (zal1B),yla),lzall7) ,y2a),(26118),y34),
& (za(l8] ,1ena2a) ,(20120) ,1an03a) ,(zal21 ) ,18n040),
& (zal221,1ana5a) ,128123) ,1anabal ,(zal24) ,1a),i2a125) ,phia)
double precision hb,alb,vb,s!b ,wib,cib ,s2b,w2D .c2b ,s53b .wib,
xb »wyb x1b |X2b .XSb )Y'b |Y2b cYSb )
4 1oenalb ,tana3b ,1anadb ,tanaSb ,tenabb ,ib .phib
equivalence (zbl(1 ) ,hb) ,(zb(2) ,alb,vb),
& {(zbt3) ,sib),fzbi4) ,wib) ,(2b(S) clib),
& (zb(6) ,s2b1,(zb(7) ,w2b) ,(2bl81 ,c2b),
& (zb(9),53b) ,(zb(1@) ,w3b) ,lzb(1 11 ,xb} ,1zb{12} ,vb},
& (zb(13) ,x1b),(zbl14) ,x2b? ,{zb(15) ,x3b},
& (2bl16) ,v1b)  (2bl17) ,v2b} (2b(18) ,v3b),
g (zb(19) ,16n02b) ,12zb(20) ,1an03b) ., l2b121 ] ,10na4b ],
.1
.3
-3
.3
&

o

(zb(221 ,10n05b) ,(2b(23) ,1anabb (26 (241,161 ,(2b{25) ,phb)
double precision coi).slp,frct ,c3 ,s4 ,w4 ,x4 ,v4 .10n07 ,10n08,} ,
h,phih,rtot ,x101 ,2101 ,do
equivalence (z(511,coul) , (21821 ,slp1,(2(53) ,frcr) (2154} ,¢c3),
(Z155) ,54) ,12156) ,w4) ,(2157) ,x9) ,1zI58) v4i.
tz159) ,1an07) ,(216@0) ,tonaB! ,(2(611,11,
121821 ,h) ,(2163) ,phin),
(z(B4),r101),(2(65) ,x101},12(E6),z1001,(2167) ,do)
double precisi1on b ,s1nb.cosb ,tanb ;sech
equivalence (z12%),b),121261,sinb1,(2127) ,cosb) ,tz(28) ,1enb),
& (z2(29) ,s8cb)
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integerx2 uzt ,uz2,uz3 ,uz4,uzs
equivalence (uz(l),uzl) ,(L2(2),uz2),L2(3) ,uz3) ,(uz(4) ,uz4},

& (uzl5) ,uz5)

double precision pi ;hal fp1 ,degrad raddegq ,zero ,one ,hal f
integerx2 (zero,ione,i1wo

common /VCONST/ pi ,hal fp1 ,degrad ,raddeg,zero ,one ,hal f,
& i1zero,ione,itwo

double precision delyk ,twod ,hal fd ,dsq
common /VANCH/ delyk ,1wod hal fd ,dsq

double precision sa,sb,ca,cb,vcBa(6) ,vcBblB) ,
& eexD ,eez@ ,eevyd 00 ,bd ,phiald ,phi1bd

1nteger*2 (case

common /VSP1D/ so,sb,ca.cb,vcBa ,vcl@b,
& eex@ ,eezd ,eevld ,a0 ,bd ,phi160 ,ph1bD,
& icase

double precision snphih ,csphih ,snafh csafh ,tnafh ,scafh
common /VHDIR/ snphih ,csphih ,snafh ,csafh ,1nafh ,scafh

equivalence (czsql ,ddsq.phibb .eex},lfx ,phihh eez),
& (fz,dd.snphi1 ,eey),(phiaa,gammal
KRR RN R KKK KRR KRR R KR KRR R SRR RN R R KKK
czsql=cz¥cz+one
fx=czsqlxcsphih-cxxcztsnphih+cx¥tnafh
fz=snphih+czktnafh
1f (fx ne zero) goto 28
1f (fz 11 zero) goto 10
phihh=hal fp1
goto 15
1@ continue
phihh= -halfp:
1S5 continue
goto 58
2@ continue
phihh=daton(dsqgri (cxXcxtczsql 1% fz/fx)
S@ continue
ddsq=dsq¥czsq!
dd=dsqrt (ddsq)
call PHIAB(soa,sb ,sokse-sbksb ,ddsq ,dd+dd ,phias6 ,phibb)
snphit=dsin{phibb-phiaa)

1594




coll JTENC(1eny)
ta=tenyXdsin(phibb-phihh)/snph;
tb=tenykdsin(phihh-phiaa)/snph),
return

end
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et sys final/12for/jren fordt
subroutine JTEN(1enj)
1233333333333 333333233 03233028332 ettt s eiiseiseetisieeess
implicit double precision f(a-2z)
double precision teny
1n1eger*2 1leg,ist ,Nce ,ncb ,nwa ,nwb 1801 ,1brnch ,uz (S)
double precision z(67) ,cz,cx,d,1a,1b
common /VGLOB/ 1leg,ist ,nca,ncb,z,cz,cx .,d,ta,1b ,Nnwa ,nwb ,
& 1sol ,ibrnch ,u2
double precision za(25),zb(2S)
equivalence (z(11,2al(1)),(2(26! ,2b(1))
double precision ha,sla,va,sla ,wla,cla,s2a,w2a ,c2a6 ,530 ,w3a,
& xo,v0,xla,x206,x30,v1a,v2a,v30,
& 1anala ,tana3e ;10na40 ,1and5a ,1anaba 1o ,phia
equivelence (zall) ,hal,(zal2) ,a1a,val,
& (zal3) ,s1a),(za(4) ,wla) ,(zal5) clal,
& (20(6) ,s2a) ,(20(7),w2a8) ,(2a(8) ,c2a),
& 12019 ,530),12al110) ,w3a) ,(zall1} ,x8) ,lzal12) ,va]),
& (2413} ,xta) ,(zal14) ,x2a) ,(zall5) ,x3a),
& (zallB) ,ylal ,(zall7) ,y20) ,(28118) ,y3a),
& (zal(l9) ,1ana2a!) ,(zal(208) ,18na3a) ,(20(21) ,1an04a),
& (200221 ,18n4850) ,(2a123) ,10n6ba) ,(2za(24) ,1a),(zal2%) ,phia)
double precision hb,slb,vb,slb ,wib,c1b,s2b ,w?b ,c2b,s3b ,w3b,
& xb,vb,xlb,x2b,x3b,y1b,y2b,v3b,
& 18nalb,1ano3b ,1ansa4b ,16neSb ,1anabb ,1b ,phib
equivalence (zbttl) ,hbl},(zb(2) ,681b,vb),
4 (zb(3),s1b),(zb(4) ,wlb) ,(zb(5) clb},
& (zb(6),52b) ,(2b(7) ,w2b) ,(2b(81} ,c2b},
& (2zbi(91),s30),(zb(1@) ,w3b!} ,(2bt11),xb),(zb(12) ,vbI,
a (zb(131) ,x1b) ,(zb(14) ,x2b) ,{zb(15) ,x3b},
4 (2bli6),ytb),i2zb(17) ,vy2b]) ,l2bt18),y3b),
. (2b(1Q9) yvianalzb) ,1zb(20) y1ane3b) .lzb(2| ],1on04b1 ,
4 (2b(22) ,18naSb) ,(2b(231 ,18nabb} ,(zbI124),lb) ,(zb(25) ,phib}
double precision cotl ,slp,frct ,c3,s4 ,w4 ,x4 ,v4 ,10na7 ,tona8 1,
8 bh,phih,r1ot ,xto1,2101 ,do
equivelence (z(51),coil) ,t2(52),slp),12153),frct ), (2154} ,c3),
& t2155) ,54),(2(56) ,w4) ,(2(57) ,x4),(2(58) ,v4), ~
& (z(59),18na7),(2(60) ,16na8) ,(z(611),1),
& (z(62} ,h),(2(63) ,phah},
& (z(64),r101),{2(65),x101),(2(66) ,z101) ,121{671,00)
doublie precision b,si1nb,cosb,tanb .,sacb
.
[aM
n




-

[R&
equivalence (2(25) ,b),(2(261 ,s1nb) ,(2(27) ,cosb) ,(z(28],1anb),
& (2(29) ,secb)
integer¥2 uzl ,uz2 ,uz3,uz4,uz5
equivalence (uz(ll,uzl).(uz(Zl.uzZl.luz(Sl.qul.(uz(4l,uz4l,
& {uz(S),uz5)
double precision snph;h,csph.h.snofh.csafh.inafh.scafh
common /VHDIR/ snphlh,csphnh.snafh.csafh,1nofh,scarh
tttttttttttttttt!i*ttttt!ttt!ttttt#ittttttt*ﬁt!#*tt*xttt###ttitttttt#ttt
venJ-thECNT(|ono7ltdcosldo|an(vona?l—dovonl'nafh)l
& -(c3+lxws)ksnafh
return
end
X
-
nN
N
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et sys final/12for/junct fortd
subrouttne JUNCT (1na,1nb,i1index)

P2 2238333333233 33 333333222332 2223 223322 ¢+¢2022233333333333333233233%284]
tmplicit double precision (o-2)

1n1egerx? i1ndex
double precision tna,inb

nnle?er*Z tleg,1s81 ,nca ,ncb ,nwa ,nwb ,i1s0l ,ibrnch ,uz(S)
double precision z(67),cz,cx,d,10,1b

common /VGLOB/ i1leg,ist ,nca,ncb,z,cz.,cx,d,16,tb.,nwa,nwb,
4 1sol ,ibrnch ,uz

double precision zal25) ,zb(25)

equivalence (z(1),zal1)),(z(26) ,2b(1)}

double precision ha,ala,va,slo,wla,clo,s2a,w2a,c20,530a w30,
& xo,v8,xle,x2a0,x38,v1a,v28,v30,

& 1anal2a,1analae ,1ans4a ,10naSa ,1anebae ;16 ,phia

equivalence (zall) ,ha) ,l(zal2) ,ala,va),

(zal3) ,slal,(zal4) ,wla) ,(zals) clo),

{za(6),s2a!,(z017),w2a) ,(za(8) ,c2a),

(zal(9) ,538),(2za(10) ,w3a) ,lzall!) ,xa),(2all12] ,val,

(za(13) ,x1a) ,(za(14) ,x2a8),126(15) ,x3a),

(zal16) ,y1a),(zal171,y28) ,l2a0(18) ,vy3a),

(za(19) ,10n02a) ,{2a(20) ,tana3al (zal21) ,1anad40),

(zal22) ,1ana5a0) ,tzal23) ,1anabal ,[za(24),la) . (2al25) phia!
double precision hb,alb,vb,slb.wlb,clb,s2b ,w2b ,c2b,s3b .w3b,

xb,yb ,x1b ,x2b ,x3b ,vy1b,y2b ,v3b,

1anazb ;1ona3b ,1ana4b ,1anaSb ,1onabb ,1b ,phib
equivalence (zbl(l) ,hb),(zb(2) ,81b,vb),

(zb(3) ,sib) ,(zb(4) ,wib) ,(2D(5) ,cib},

(zb(6) ,s2b) ,(zb(7) ,w2b) ,(2b(8) ,c2b),

{zb(9) ,s3b) ,(zb(1@) ,w3b ) ,izb(11) ,xb),(2b(12),yb),

{zb(13) ,xlb) ,(zb(14}) ,x2b) ,(zb(15) ,x3b),

(zb(16) ,¥y1b) ,(zb(17} ,¥y2b) ,(2b118) ,y3b),

(zb{(19) ,1ana2b) ,(2b(2@) ,1ena3b) ,i2b(21) ,tonadb],

(zb(22) ,1anaSb) ,1zb(23 1 ,1anabb) ,lzb(24) ,1b) ,(2b(25) ,phib)
double precision coil slp.frct ,c3 .54 ,w4 x4 ,vy4,10na7 ,16na08,1 ,
& h,phih,r1ot ,xtot ,ztot ,do
equivalence (z(51),co1l),i2(52),slp),lz2(53) ,frct) ,(z(54) ,c31},
& (2(55) ,54),(2(56) ,w4),(2(57) ,x4),(2(581} ,y41,

& (z(59),10na87),(2(608) ,14na8) ,(2(611,]1),
& (z(62),h),(2(63) ,phih],
& (Z(64),r101),(2(65) ,xt01),l2(66) ,2z101) ,(2167) ,do)

Oe0n 0w (0w Om O 0o Do

Q0 0o O o 0w O 0o
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double precision pi ,hal fp:1 ,degrad ,raddeg ,zero ,one ,hol f
integer¥2 i1Zero,ione,itwo
common /VCONST/ p: ,hol fp: ,degrad ,raddeg,zero ,one half,
& 1z2ero,ione,itwo
integerx?2 1scopse ,1scopb,itang,itanb  ie
double precision epsy,gomma,se
common /VCMPD/ epsy ,gamma ,se ,1SCOpa ,1scopb ,itana ,1tanb ,ie
double precision &,b,snphi ,tnafa,1nafb,
& seca7,secaB,ut st ,yk1 ,zk1 ,eex ,eez ,eey vybuoy
common /VCSSHP/ o ,b,snphi ,Itnafa,tnafb,
& seca’ ,secoB ,ut st ,ykt ,zk! ,eex eez eey vybuoy
equivalence (csphi ,geamma) ,(sco .eex) ,(scb eez)
PP PR P P P PR P00 0222300203202 2 380223333322 23 323333323322 3383284
sca=SECNT (1na}
scb=SECNT(1nb)
csphi=dsqrt (one-snphi¥snph. )
f {phib-phia gt halfpi) csphi= -csphi
gommoa=p1-dacos ([ 1nakxinb+csphi )/ (sca¥scb))
1f (index ne ione) goto 100
1a=haksceo
tb=hb¥scb
100 continue
refturn
end
x
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t sys final/t12for/ebuoy fortt

subrout 1ne EBUOY
ttttttt*tttttttttttttttt*tttt!tttt*ttttttttttttttt#ttttttt#!ttttttttttt
Assigns velues 10 porometers ut ,st ,vkt ,zkt for branch assumed to be
under tension Assumes Junction 1o be jus) off ocean floor
Computes junction y-coord, vertical riser d:splacement, buoy y-coord

\brnch = (ndex of tension braench 1 for A, 2 for B

ut = unit factor for tension brench 1 for A, -\ for B

st = length of tension bronch

halhb = Joad on tension branch

yk1 = y-coord of tension branch anchor

zkt = z-coord of 1ension branch anchor

eey = y-coord of junction, tn general, of point on floor
directly beneath junction

ybuoy = y-coord of buoy

!tttt#*t*ttt*t#t!!ttt!it*!i!tt!*#iittttttttttt#ittttttttttttttttttttttt

implicit double precision ta-21

integerx2 nleg.nsv.nco,ncb.nwa.nwb.usol.Abrnch.uz(Sl

double precision z(67),cz,cx,d,ta,tb

common /VGLOB/ ileg,1s1 nCo.NcH,Z,CZ ,Cx ,d 18,10 ,nwo ,nwb ,
& 1sol ,ibrnch,uz

double precision za(25}),zb(25)

equivalence tzi11,zal1 1) ,02(26) .2b(1))

double precision he,ala,va,sla,wla ,cla,s2a .w2a,c2a,83a ,w3o,
& xa,y8,xla,x2a,x3a,v18,y28,v30,
& 1eno2s ,tana3s ,1onade ,1ona5a ,tanabas,la ,phia

equivalence (zall} ha),(zal2),0la,va),
& (za(3),s10),lzald) ,wla) ,(zalS) ,clal,
& (2816),82a),l2al7) ,w28) ,1208(8]) c2al,
& (za(81,53a),(za(1@),w3a) ,1zalll}) ,xa) (zol12].y0),
& (2a(13) ,xla),(zal14]) ,x28),(248(15) ,x3a),
& (2al16),y1a),tzal(17),y28),(20118),v30]),
& (2a(19) ,1ana2a) ,(2a8(2@1 ,18na3a 1 ,(zal21 ], ,tenata),
.3 120122),'cnoSol,lzol23l,|cnoﬁol.(201241,lo),lzalZS).phno)
double precision hb ,a1b ,vb,s1b ,wib ,clb ,s2b,w2b ,c2b ,s3b ,w3b,
& xb,yb,x1b,x2b,x3b,y1b,y2b,y3b,
& t1analb ,tana3b ,1ana4b ;18naSb ,1an06b ,1b .phib

equivalence (zb(1) ,hb},(zbt2),01b,vb]),
[ (zb(31.Sibl;(zb(Ql.w\b).(zb(S),c!bl.
& (zb(6),s2b1,(2b(71,w2b),(zb(8} ,c2b),
- (zb(Q).sSbl.(zbllGl,USbl,(zb(lll.xbl,lzb(lZ),yb),

129

Y4




/130

& (zb(13),x1b) ,(zb(14) ,x2b),(2b(15} ,x3b),
& (zb(16),y1b),(zbl17) ,y2b) ,tzb(18) ,y3b),
& (zb(19) ,tana2b) ,(zb(28) ,1ana3b) ,(zb(21] ,16n04b),
.3 (zblZZl.tanoSbl.(zb(ZSl.tononl.(zb(21).lb).lzblZS),ph:bl
double precision coil,slp,frct ,c3,54,w4,x4,v4,18na7 ,18na8,1,
& h,phih,ri10t ,xtot ,zto1 ,do
equivalence (2(51),co1l},(z(52),8lp),(Z2(53] ,frctri,(z2(54},c3),
& (2(55),s4),(2(56) ,w4),tz(57),x4) ,(z(58) ,y4),
& (2(59),18ena871,(2(6@) ,1ana8) ,(2(611,11,
& (z2(62),h),(2163) ,phih]),
& (z(64),r101),(2(65) ,x101),(2(66) ,2z1011},(2(67} ,do)

double precision pi ,;hal fp1 ,degrad.roddeg .zero ,one holf
integerx2 jzero,ione,i1wo

common /VCONST/ pi ;hal fp1 ,degrad ,raddeg .zero ,one half,
& 1zZero,ione,itwo

double precision delyk ,1wod,hal fd dsq
common /VANCH/ delyk ,twod halfd ,.dsq

double precision sa,sb,co .cb,vcBal6) ,vcBbiB),
& eexD.cez20 eeyd 00 ,b0 ,phia® phibd

integerx2 icaose

common /VSPID/ sa,sb,ca,cb ,vc@a ,vclb ,
& eexd .eez0 eeyd 00 ,b@ ,phi0@ ,ph:1bA,
4 icese

double precision snphih ,csphih ,snafh,csafh ,tnafh,scafh
common /VHDIR/ snphih ,csphih ,snafh,csafh,1nafh scafh

double precision hinafh ,hw4 ,w4h ,s4w4h ,c3h
common /VHVEC/ hinafh ,hw4 ,w4h ,s4w4h ,c3h

integert? (8COpPa,iscopb,itana,itanb 1@
double precision epsy ,gomma ,se
common /VCMPD/ epsy ,gamma ,s@ ,1SCOpa,i1scopb,1tana,itanb..e

intggerx? (tant
double precision a,b,snphi,1nafa,1nafb,
& seca’7 ,secaB ,ut st ,vk? 2kt ,eex ,eez ,eey ybuoy
common /VCSSHP/ a,b,snphi ,tnafs,tnafb,
& seco’,secal ,ut st ,vkt ,2k! ,eex ,eez ,eey ,ybuoy ;110N
tttt!*ttltttttttttt!ltti*t‘itttt#t!ttttttttttttt!t#t*!t#ttttt!!tt**tt!‘t
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1f (ibrnch ne 1) goto 20

Ut =one
St=sa

ha=h
11ant =1 tana
goto SO

cont inue

ut= -one

st=sb

hb=h

t1ant= 1and
cont inue
Zhk1=utxhal fd
yhte=czXzht
eey=vki1+s1¥snafh
tana?«1nafh+c3h
call TRISR
vbuoy=~eey+y4
return

end
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et sys final/t12for/scoi1l fordd
subrout ine SCOIL (nct ,z1 ,vc@1 ,c1 ,nwt ,ncc ,zc ,vcBc ,sc ,nerr)

123233 P23ttt ettt ettt 323303822332 3333 88 ¢%3¢1
tmplicit 1ntegerk2 (&}
implicit double precision (a-2)

nnfe?ertz nct ,nwt ,nCcc ,nerr
double precision z1(25) ,vc@t(6) ,ct,2¢c(25) ,vcBc (6] ,sC

integer*2 1leg,ist ,nca,ncb ,nwa nwb,i1s0l ,1brnch ,uz2(5)

double precision z(67),cz,cx.,d,to,tb

common /VGLOB/ ileg,i1st ,nco,ncb,z,cz,cx,d,ta,tb,nwa.nwb,

& sol ,ibrnch,uz

double precision zal25),zb(25])

equivalence (z(1) ,zafl1)),(2(26),z2b(1))

double precision he,ala.va,slo wla,cle,s2a,w2a.,c20,530 .w3a,
xa ,yo0 ,x1a,x2a,x3a,yla ,v20,v30,

1tana2o ,tanalo ;1ano4a ,1anabe ,1anaba ,la ,phie
equivalence (zall) ,hal,(zal2) ,ala,val,

(za(3) ,s1a) ,(za(4) ,wla) ,(zal5]) ,cla},

(zal6) ,s2a) ,12zai7) ,w2a) ,(zal8) ,c2a),

(zal8) ,s3a) ,(20(10) ,w3a) ,(zalll) ,xa),lzat)12) .va),

(zal13}) ,x1a) ,(zal(14) ,x2a) ,(2za(15) ,x36),

(zal(16) ,v1a) ,(2za(17) ,y2a) ,(2al18) ,v3a1},

(zal(19) ,1ana26) ,(2a(28) ,1an0638) ,12a121) ,10na4a),

(2al(22) ,1anaba) ,(za(23) ,10naba) ,(za(24) ,la) ,1zal25) ,phia)
double precision hb,elb,vb,stb,wlib,clb,s2b,w2b ,c2b,s3b ,w3b,

xb ,vb ,x1b ,x2b ,x3b wib,v2b ,v3b,

tanazb ,1ana3b ,1ane4b ,16naSb ,1anebb ,1b .phib
equivalence (zb(1) ,hb),(2zb(2),01b,vb),

(zb(3),s1b) ,(zb(4) ,wib) ,(2zb(51} ,cib),

(zb(6) ,82b) ,(zb(7) ,w2b) ,!2zb(B) ,c2b),

(zb(9) ,s3b) ,(2b(10) ,w3b) ,(2b(11}) ,xb) ,{zb(12) ,yb1},

(zb(13) ,x1b) ,(zb(14) ,x2b) ,(2zb(15) ,x3b) ,

(zb(16) ,¥y1b) ,(2zb(17) ,y2b) ,{2b(18) ,v3b),

(zb(19) ,18na82b) ,1zb(2@) ,1ana3b) ,(zb(21) ,1ana4b) ,

(zb(221 ,10na65b) ,(2b123) ,18nabb) ,tzb(24) ,1b) ,12b(25) ,phib)
double precision coil ,slp,frct .c3,54 ,w4 ,x4,v4,10na7 ,1a0na8,1 ,
& h,phih,rtot ,xtot ,ztot ,do

equivalence (*:S1),coi1l),(2(521,slp),(2(53),frc1),(Z(54) ,c8),
& (Zz(55),54),.2(56) ,w4) ,(2(57) ,x4),(z(58) ,vy4),

& (z2(509),160n07),(2(6@),10na8) ,(2(61),1),

& (Z(62),h),(2(63) ,phih),

QeOeCeOn0n0nle  Osiw

CeCOeOnOmOe0e0n (Ooin
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& (2(64),rtovl,lzl65).xtotl.(zlGGl.ztov),(z(S?).do)

double precision p1 ,hal fp1 ,degrad ,raddeg ,zero ,one ,hal f
integerx?2 izero,ione,itwo

common /VCONST/ p. ,hal fp: ,degrad ,raddeg ,zero ,one ,hal f ,
& 1zero,1one,itwo

integer*2 i1scopa,i1scopb,itana,itanb,ie
double precision epsy ,gamma,se
common /VCMPD/ epsy ,gammo ,$€ ,1SCopPA ,I1SCopb ,11ana ,110nb ,1e

double precision snphih,csphih ,snafh,csafh.inafh,scafh
common /VHOIR/ snphih,csphih,snafh,csafh,tnafh,scafh

double precision hinafh ,hwd ,w4h ,s4w4h ,c3h
common /VHVEC/ hinafh ,hw4 ,w4h ,s4w4h ,c3h

integerx2 jtant
double precision a,b,snph; ,tnafa.tnafb,
& sece7,secaB,ut ;s1 ,vkt ,Zk1 ,eex ,eez ,eey ,ybuoy
common /VCSSHP/ a.b,snphi ,1nafa,1nafb,
& seca’,seca8,ut ,st,vkt ,zk1 ,eex ,eez ;eey ,ybuoy ,i 1ant

integerx?2 ;vs
double precision v@,vl ,v2,f8,f1 ,¢2,f ,eps
common /VSEC/ vl ,v1 ,v2 ,f@,f) ,f2 ,f ,eps ,1vs

integer*2 11h@ ,(1h1 ,11h2,,1

double precision 1h@,1h1 ,1h2 ,ce

common /VSCOIL/ 1h@,1h1 ,1R2 ce,i1h@,11h1 ,i1h2 ]
integerx? | 1h(3)

double precision 1h(3)

equivalence (i1lh,11h@) ,(1h,1hE)

equivalence (k1o ,coil) ,lkcesq,10na) \gomma)

KEREERERRK KRR KRR RR XA R KA XR L2222 33222 33383333333

wr11e(18 ,%) 'SCOIL ‘ ,ibrnch ,ybuoy

f-do

1ve=0

call XSECVinct ,zt ,ve®@? ,81 ,ct ,nw! ,ncc ,zc ,vclc ,
& snafh,csafh,inafh ,scafh 4 ,nerr)

1f [nerr ne @) goto SP0O
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2000

2110

5000

cant inue

call X4CALC

k1g@=z1(11)

eex=kte¥csphih
eez=zkt+k1e¥snphih
kcesq-~eexteex+ (zk1+@ez ) ¥xx2
coil=sc-dsqri (kcesq+(yht+yki+krektnalh)ax2}-1h2
1anaj=zt (i11ant)

1a=h¥SECNT (1a8nay)

tb=ce

1f librnch eq V) goto 2110
tb=t1a

ta=ce

cont 1hue
gamma=datanitonay )thal fpi

cont Lhue
return
end
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et sys finol/12for/xsecv fordé
subroutine XSECV(nct,zv.VCOl.svp,c!.nwt.ncc.zc,vcoc.

8

#ttttttt#ttﬂttt‘t*ttttilt“ttttttltttttt

3

.3

CeOr OeOeDe e OeCn Qe 0w

Qn Qs 0o 0o 0o O 0o

m

snnof,cosof,lcnor.secaf,.ttyp.nerrfl

plicit i1nteger¥2 (o)

implicit double precision la-z})

znve?ertZ nct ,nwt ,ncc ,1 fryp,nerrf

doub

n
do
co

do

@ precision 210251 ,vc@t (61 ,s1p,ct ,2c(25) ,vclc (61,
sinaf ,cosaf ,tanaf ,secaf

te?ertZ nleg.nS!,nca.ncb.nwo.nwb.lsol.nbrnch.uzlS)
uble precision 2(67) ,cz ,cx,d,10,1D

mmon /VCLOB/ 1leg,1s1 ,nce ncb,z ,€2 ,cx d 16,10 /nwa ,nwb,
1sol ,i1brnch ,uz

uble precision za(25),zb(25)

equivalence (z011,2z0l111,(2(261.,2b(1 1))

do

eq

do

uble precision ha.a!c,va,s’a.wia.c!o.SZa,w20.c2o,s3o,w30,
xd ,y8 .x1a ,x2a ,x3a,vla,v20,v36

tana2a ,10na3a ,1anada ,1anaba ,1onaba,le ,phis

uivalence (zall} ha), lzal2).0)6,val,
tzal(3),s1a),(zal4) ,wla) . (zal5) cla),
(za(61,s2a) ,(zal7) ,w2a] ,(za(8) c2ol,
lzalgl.sso),lzollﬂ),wSol,(zollll.xol,(zal\el.vol.
(Zol|31,x|ol,(zo(!4).x2°l,(za(|51,x3°l,

(zo(16) ,vlai,(zal17],y20) ,(zal18) ,v3a),

(za(19) ,180na2a8) ,(2612@) ,18n830) ,1Z2al21) ,tonadal,
‘10122).tcnoSol,lzolZ3l.tonaﬁol.'zo(?ﬂl.lol.lzoIZSl,phxol
uble precision hb.alb,vb.slb,wlb,clb,s2b.w2b.c2b.53b,wa,
xb rYb r)(‘b ,x2b .X3b 1Y‘b ywob 0Y3b )

1ana2b ,tona3b ,1ana4b ,1anabb ,tanabb ,ib ,phib

equivalence (zbl1) ,hb),(2b(2),01b,vb},

do

(zb(Sl,slbl,(zb(4l.wlbl.lzblSl.clb).

(zb(6) ,82b1,(zb(7) ,w2b} ,(2b(B] ,c2b1,
lzblgl,s3b),(zbllﬂ),nSbl,(zbtll),xb).lzbl|21,vbl,

(zb(13) ,x1b) ,(zb(14) ,x2b) ,1zbt15) ,x3b),
(zb(lGl»Y'bl,(Zbll7l.YZbI,le!lB).v3bJ-

{(zb(191 ,18na2b! ,(zb(20) ,1ona3b) ,1zb121) ,1ana4bl,
lzb122).|onoSbl,(zb(23l,ton06bl.lzb(21l.lbl»(zb(ZSl,phxb)
uble precision conl.slp,frcn,cS,s4.u4,n4.v4.tona7.lonoB.|.

& h,phih,rtot ,xtot,ztot ,do

&

eq

uivalence lz(Sll,COIIl.(z(SZl.slpl,(z(SSl.(rc!l,lzlS4),C3),

(1(551.s4l,(z(561,w4l.(z(S7l,x4),(z(58).y4).

12233222t 322 3222228228824
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sl




& (2(59) ,1ana7) ,(2(60) ,1ana8) ,(2(611,1),
& (2(62).,h),(2(63) ,phih],
& (z(64),r101),(2(65) ,x101),12(66) ,2t101) ,12(67) ,do)

double precision pi ,hal fp! degrad ,raddeg,zero ,one ,hal f
integer*?2 jzero,10ne,i1wo
common /VCONST/ p: ,hal fpi .degrad ,raddeg ,zero ,one ,hal f,

& 12ero,1one,itwo

double precision snphih ,csphih,snafh ,¢csafh,inafh,scofh
common /VHOIR/ snphih ,csphih,snafh ,csafh,tnafh ,scafh

double precision hinafh ,hw4 ,w4h ,s4w4h ,c3h
common /VHVEC/ hinafh ,hw4 ,w4h ,s4w4h ,c3h

integer¥?2 1t1ant
double precision a,b,snphi ,tnafa,tnafb,

& seca’.secaB,ut ,st,ykl ,zk1 ,eex ,eez ,eevy ,vybuoy

&

3
&

common /VCSSHP/ a.,b,snph: ,tnafo,1nafb,
seca7’ ,secaB ,ut ,s1,yk1 ,zk1 ,eex ,eez .eev .vbuov .1 1ant

integer¥? vs

double precision v@,vl ,v2,f@,f1 ,f2,f ,eps
common /VSEC/ v@ ,v1 ,v2,i0,f1 ,£2,f ,eps ,1vs
double precision varray(3),farray(3)
equivalence (v@ ,varrayl} ,(f@ ,farray}

double precision fred
integerx2 1sidf ,nerra,nerrb
common /VSTAB/ fred,i1s1df ,nerra,nerrb

integer*2 11h@ ,1tht 1 1h2 1

double precision 1h@,Ih1 ,1h2 ce

common /VSCOIL/ 1h@,1h1 ,1h2 ,ce ,.1hB ,11h! ,i1h2 ]
yntegerx2 11ht3)

double precision lh(3}

equivalence (11h,11N@),(1h,1hB)

integer¥2 nerr Nt i,y ,n avint ,ndiv 181N

equivalence [(ht ,1al),thtanaf ,1b),thtenth ,gomma) ,(dv ,eex ),

(vbase ,eez ) ,{ fbase ,eey) ,labsfb,rtot),(flim ,xtot),(len,z101),

{ciht ,coal)

9¢/




{57

equivalence llen ,delv,vBsav]) ,(ctht ,delv@,viow ,visav),
& (delv) ,vhigh,f@sav]) ,lrot hterm,flsav),(ratmox,rat@),
& tis,in,1vint)
132833208333 3383¢ 83332333 338333323333 3333 3333333330322 332333333¢332824%4
nerrf=1
hi=21(1}
x wraite(i1@ ,x}) ‘XSECV’ ,f,ht ,iftyp
htanaf=htxtanaf
small=1 @d-10
epg=fxsmall
1f (1vs eq @) goto 1100
call SHIFT(@,1)
coll SHIFT(1,2)
goto S500
110@ continue
ren=1 @d)
htenth=ht/ten
dv=c1%x! @d-3

n=2%nct
do 1200 1-2.n
1f fve@1 (1) 1t ve@r1t1-11) goto 1200
J=1-1
goto 1210
1200 continue
J=n
1210 continue
vbase=vc@t (y)+htanaf
v@=vbose
call SUBVX(nct ,z1,vc@1 ,ncc ,zc ,vclc ,si1naf ,cosaf ,tonaf ;secof,
& htanef ,@,1ftyp,nerr)
b3RR3 3202333232008 2333¢2¢3323 333332333823 3333333223803332323323833223343 2
X 1f (f@ ne zero) goto 1250
X call SHIFT(2,0)
X nerr f=@
X goto 6000
x1250 conrtinue
1322388883283 88333 3322338083333 838333333333 222 3283332323 ¢22¢3382¢8¢23
fbose~-f9
abs fb=dabs ( fbase)
fred=absfb
flim= -f

LE!
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138

1f Liftyp ne 1) flam=flimtstp
1f Liftyp eq 4) flim=flimétykt+s4
PR 2 0 2032020203323 08 2203303208 ¢23233¢33¢237¢33¢83¢2¢%233%3+
tf Lifiyp ne 2) goto 1500
len=LENS(f ,cosaf ,s1naf ,stp,ct/sip ht)
if llen gt zero) goto 1320
cthte=ct/ht
vB=h1xTANt (ctht ,fXcthi/s1pl+ct
goto 1358
132@ continue
v@=cixlone-len/sipl+hianaf
135@ continue
vB=dmox! {v@ ,vbase)
call SUBVX{nct ,zt ,vc@1 ,ncc,zc ,vcBc ;s1naf ,cosaf ,tanaf ,secaf,
& htanaf 0,2 ,nerr)
vi=v@+1enkdv
call SuBVXx(ncr ,zt ,vc@1t ,ncc ,zc ,vcOc ,sinaf ,cosaf ,1anaf ,secoaf,
& htanaf,!,2 ,nerr)
goto 5500
x1580 contjnue
EERENREKREE R KRR R KRR KRR RN KRR KRk Rk X F kKR KRRk kK kXK R kK k%
tf (fbasexflim ge zero) goto 3000

LE R K B B XK R 2 K X XX X X X

X writel(l@ x) 2
delvi=htenth
2100 continue
viect+htanaf+delv!
call SuBvVX(nct ,zt1,vc@1 ,ncc ,zc ,vclc ,s1naf ,cosaf ,tanaf ;secaf,
& htanaf .l ,ifryp,nerr)
1f (F@xf1 11 zero) goto 4000
call SHIFT(D,1)
delvi=delvikien
goto 2100

3088 continue

X writel1@ ,x) '3’
Nni1=0
delv!l=dv
rotmax=ct/{sipksmall)
vi=vbose+delv!
goto 3150

3100 continue
rat=(v@-vbase )/ ( fO-fbase)

8el
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1f {(dabsirat) gv raimax) goto 3500
vi=vbase- fbase*rat

3150 continue

call SUBVX(nct ,zt ,vc@1 ,ncc ,2c ,vc@c ,s1naf ,cosaf ,1onaf ,secaf,
& htanaf 1 ,iftyp,nerr)

fred=dminl (fred .dabs(f1])

1 f (f@xf1 11 zero) gotlo 4000

1 f (dabs!(fl) ge obs?b) goto 3500

delvi=vi-v@

1f (n1t le 1) goto 3160

1 f (dabs(one-delvidelvi/delvBx¥2) 1t one/ten) goto 5509

3160 conitinue

call SHIFT(@,1)
delv=delv@
delv@-delvl
Nitenit+)

goto 3100

3500 continue

write(1@ .,x) "7

1f (N1t eq @ and 1fiypeq | and nwi eq B! goto 6200
viow=vbase

hierm=hrenth

do 3608 ivint=1,4

ndive7-1vint

vhigh=ct+htanaf+hterm

delv=vhigh-viow

n=\

do 3550 1=t ,ndi1v

vieviowthal fxdelv

do 3540 ,-1,n

call SUBVX(nct ,zt ,vc@t .ncc ,2c ,vcBc ,s1nof ,cosaf ,tanaf ,secaf,
& hrenaf,l ,ifryp,nerr)

of (f@%xf) 11 zero) goto 4000

fred=dmint (fred ,dabs(f1 1}

vi=ayvl+delv

35409 continue

Nen+n
delv=hol fxdelv

355@ continue

R R KRR KRR KA EREA R AR KRR KRR KRR KRR R KRR KKK KKk

b §
3

vi=vhigh
call SUBVXinct ,2t ,vc@t ,ncc ,zc ,vclc ;sinaf ,cosaf ,tanaf ,secaf,

37
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LE B K J

XXX

3600

1080

1100

4120

[av

& hitanaf 1 ,1fryp,nerr)

o f (fO%f1 11 zerol) goto 4000

fred=dminl {fred ,dabs(f1)}
L P P20 0002223222323 33 322333233033 23332322 2382932239
viow=vhigh

hterm=htermxten

continue

goio 6000

cont inue

writel(l1@,x) '4°

Nnital

cont inue

if Giftyp ne 4) goto 4200
tf (dabs(v@-v1) gt dv or dabsi(ret@) gt dv/sip) goto 4200
J=ilhl-11h@

f (y%x) ne 1) goto 4200
J=13-4172

neylhiy}

fezero

1s=3%¥ncc

do 4120 -1 ,n

faf+zclis)

1s=15-3

cont inue

vBsav=v0@

vigsavevl

fAsov=f0

flsovef1

f@=1h0-¢

flelhl-f

call SECVIT(nct ,zt ,vc@1 ,ncc ,2zc ,vcBc ,snafh ,csafh ,1nafh,
& scoafh hinafh,3 ,nerr)

i1f (nerr ne @) gotoc 4140
call SRISR(yht1+21112) ,2ero0)
ce-h¥{tanaZ-z11,1an1))-c3
in=2%{ncc- 4

1f (ce 11 vcBctin+sl) or ce g1 vcBcl(n)) Hto 4140
nerr -0

goro 6000

414Q continue

f=do
vl=-v@sov

o¥l
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vi=visav
fP=-fBsov

fl=flsov

tlh(y)=n

1=3-

1ih(y)en+)

4200 continue

vZ=hal fx (vB+v1)

1f (nit gt 3) v2=vi-{lxro1@

call SUBVX(nct ,zt ,vc@! ,ncc ,zc ,vc@c ,sinaf ,cosaf ,tanaf ,secaf ,
& htanaf 2,1 fiyp ,nerr)

1=1

1f (£2%f0 gt zero) 1-0

call SHIFT(, ,2)

ratl=(vi-vB)/(§1-10)

1f (dabs(fB)+dabs(f1) 11 epskxien) goto 5500

1f (tni1t ge § and dabsirat@/(ra1@-ratl)) gt ten ond
& (iftypne 4 or 11h@ eq tlh! )} goto 5598

rat@-ratl

Nit=nit+]

goto 4100

5508 continue
call SECVIT(nct ,z1 ,vc@1 ,ncc ,2c ,vcBc ,si1naf ,cosaf ,tanof,

& secaf ,htanaf ,ifiryp,nerrf)

6000 continue
1f (fbese 1t zero) fred= -fred

return
end

Nt
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el sys final/12for/shift foréd
subroutine SHIFT(; ,))

L P 2722288822323 ¢332 8383t 3322233373323 3323333333333 3F33¢83338¢8%
implicit 1nteger¥2 (8)
implicit double precision {o-2)

tnitegerx2 i,y

1nle?er*2 1vs

double precision v@,vl ,v2,(0,f),12,f ,eps
common /VSEC/ v@ vl ,v2 ,fB,f1,f2,f ,eps ,i1vs
double precision varrayl3) ,farray(3)
equivalence (v8 ,varrayi ,(f@,farray]}

integerx?2 (1h@,1lh) ,11h2 41

double precision 1h@,1h) ,IN2 ce

common /VSCOIL/ In@,lht ,1h2 ,ce 1 1hB 1 lh1 1 102 i
inteqerx? (1h(3!

double precision In(3)

equivalence Lil1h,11nd8),0(1h,103)

integerx? 1x,)x

PSR 2 2 S222 0222 020 2 002 32 2222200220023 333233302330 3382233333%33233
(xwyit]
Ix=J+1

varray(ix)evarray{  jx)
farray (ixi=farray(yxl
Ilhtix)=1hiyx)
tihtax)ealntyx)

return
end

PA4l




et sys final/12for/subvx forté

subroutine SUBVXinct ,zt ,vc@? ,ncc ,zc ,vcBc ,sinaf ,cosaf ,tanaf ,secaf,
& hitanaf ,index,tftyp,nerrl

L2222t 2P 2R 2Pttt sttt s s eet ot s seselsstssisifgssstississess)

implicit double precision (a-z)

nnte?erxz nct ,ncc ,index ,1 f1yp ,nerr
double precision z1(25) ,vc@1(6) ,2c(25) ,vcOc!6) ,s1naf ,cosaf ,tanaf,
& secof hianaf

double precision pi ,hal fp: ,degrod .raddeg ,zero ,one half
integerx2 1Zero,10ne ,itwo

common /VCONST/ pi ,hal fpi ,degrad ,raddeg ,zero ,one half,
4 1zZero,ione,itwo

double precision v@,vl ,v2,f@,f) ,f2,f eps
common /VSEC/ v@,v1 ,v2,f@,f1 ,f2,f ,eps
double precision varrayl(3) ,farray(3)
equivalence 1v@ ,varray) ({0 ,farray)

tntegerx2 11h@,11h! 112,11

double precision 1h@,1hi ,1n2 ce

common /VSCOIL/ 1h@,lh1 ,Ih2,ce 1 1h@,11h1 ,;1h2 ]
integer¥2 1h(3)

double precision 1ht3)

equivalence (11h,11h@),t1h,1hD}

integerx2 ix

EEERRRRRR R KKK R R KRR RE KKK KR AR KKK R R IR R R KRR KRR R

119

120

130

tx=1ndex+1

Zr(2)=varraylix}

coll CALC2(nct ,z1 ,vc@1 ,si1naf ,cosaf ,1anaf ,secof ,h1anaf ,1one nerr)
9010 (“g 1‘20 .135 )‘30) ,lflyp
cont inue

fval=z1(11)

goto 200

cont inue

fval=21(12)

goto 200

cont tnue
fvel=z1(12)1-z1{11)%xtanaf
Ih(ix)=fval

tf (ifryp eq 3) goto 200

evl




200

ce=WGTH(fval ,ncc ,zc ,vclc )
call CERISR(ce ,z1 ,fvel )
tlhtix)= ]

continue

farray (ixl=fval-~¢

return

end

Pl




el sys final/12for/wgth foréd

function WCTH(lenh ,nc ,z ,vc@®)
123t 3332388000238 3332348333323 22233232223 023323333332333 38333333 ¢238¢8383733]

implicit double precision (a6-2)

|nte?ert2 nc
double precision wyth,lenh,z(25) ,vc@(6)

double precision pi1,hel fp: ,degrad,raddeg ,zero ,one ,half

integerx? i1zero,ione,1wo
common /VCONST/ p: ,hal fpi1 ,degrod ,raddeg ,zero ,one ,hal f,

& 1zero,i1one,itwo

integerk2 11h@,11ht 1 lhe il

double precision 1h@,1h1,1h2 ,ce

common /VYSCOIL/ 1h@,1nY ,1h2 ,ce ,11h@,11h1 1 1h2 1
integer*? 1lhi(3}

double precision 1h(3)

equivalence (1ih,110@),(Ih,[hG]
integerx?2 1 ,i1s ,1n
1232323833232 2233 3323333333323 332233232323222232¢2232 3333333833333 333333333¢¢1
lenl=2zero
1s=3%nc
iNn=2%nc

do 108 1-1 ,nc
lenl=lenl+z(,s)
1f {1 1t nc end lenh gt len!) goto 20
wgth=vc@linl+{lenh-lent+zlis)ikzlis+1)
1=
goto 110
20 continue
15=18-3
1N=1n-2
20 continue
11@ continue
return
end

4%
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et sys final/t12for/cerisr ford#d
subroutine CERISR(ce ,z1 ,ybb)

13 2808838308328 22822833233333233¢33333¢2232323 833223332398 3333333333733333¢234
implicit double precision la-2)

double precision ce,z1(251),ybb

integerx2 1leg,1s1 ,nce,ncb ,nwa ,nwb ,1s0l ,1brnch ,uz(S)

double precision z(671,cz .cx,d,ta,ib

common /VGCLOB/ i1leg,1s! ,nca,ncb,z ,cz,cx,d,ta,tb,nwa .nwb,
4 1sol ,ibrnch,uz

double precision zal25}),zbl25)

equivealence (z(1),za(1)),(2(26),zb(1))

double precision ha,ala,va,s1e,wla,clo,520,wl2a,c20,530,w3a,
& xa,ya,xla,x2a,x3a,v16,v2a.,y30,
& 1ana2a ,10na3a ,160na40 ,1ana5as ,1anaba ,la phia
equivalence (zalll ,hal ,(za(2] ,ala,val,

(zal3) ,s1a),(2600(4) ,wla) ,(zal5) cla),

(za(B) ,s2a) ,(za(7) ,w2a) ,(zal8) c2a),

(za(9) ,s3a1,(zati@) ,w3al ,(2atll} ,xa) ,lzall2),va),

(za(13) ,x1a) ,{zal14) ,x2a) ,(zal15]) ,x3a),

(zal16) ,y1a),(zal17),y28) ,(2a(18) ,v3a),

(zall13) ,tana2al ,(zal20) ,10n03a) ,12a(21) ,18n0640),

(za(22) ,1anaSa) ,(za(23) ,1onaba) ,(20(24) ,la),(20(25) ,phia)
double precision hb,s8lb,vb,slb,x1b.c1b,s2b,w2b ,c2b,s3b,.w3b,

xb ,yb ,x1b ,x2b ,x3b ,y1b,y2b ,¥3b,

1ana2b ,1ana3b ,1ana4b ,1anaSb ,tanabb ,1b ,phib
equivalence (zb(1) ,hb) ,(zb(2]) ,8lb,vbi},

O Ov 00 Om 00 On 0o

4
4

& [zbl3),s)b),{zb(4) ,wib}),(2b(5) ,clb),

& (zb(6) ,s2b),(zb(7) ,w2b) ,(2b(8) ,c2b),

& (2b(81),83b) ,(zb(1@} ,w3b) ,(2b(11) ,xb} ,(zbl12),vb),

& (2b(13) ,x1b),(zb(14) ,x2b) ,(2b(15) ,x3b),

& (2b{16) ,y1b),(zb(17),y2b) ,(zb(18}) ,y3b),

& (zb(1Q1 ,16na2b),1zbl(20! ,1ana3b) ,(zbl2)) ,10ne4b},

& (2zb(22),1ana5b) ,(zb(23) ,tanabb) ,(zb(24),1b) ,(2b(25) ,phib)
double precision coil ,slp,frct .c3,84 ,w4 x4 ,v4,10na7 ,tanaB,l,
& h,phith,rtot ,xto? 2101 ,00

equivalence (z(51),co1l1),(2(52),slp) ,(2(53),frc1),(Z(54),c3),
& (2(55),54),(z(56) ,w4),(2(57) ,x4),(z(581),v4),

& (2(59) ,10n07),(2(6@) ,10na8),(2(61),1),

& (z2t62) ,n),(2(63) ,phih),

& (2(64),r101),(2(65) ,xt0t},(z(66) ,2101),12167) ,d0)

Vadl




integerk2 11an
double precision & ,b,snphi ,tnafo,tnafb,
&4 seca7 ,seca8 ,ut ,s1,yk1 ,Zk1 ,eex ,eez ,eey ,ybuoy
common /VCSSHP/ a,b,snphi ,tnafa,inafb,
& seca? ,secaB ,ut ,st1,vh1 ,Zk1 eex ,eez ,eey ,ybuoy ,1t1eni
13 2 P2 R Rttt 033303232223 32333 2333332333833 33¢033338848¢]
tanaZ-zt1{11ant )+ (ce+c3)/h
call TRISR
ybbeyht+Z1(12)+y4
return
end

I

L¥l




et

SYS

&

/4%

final/12for/secvit fordé
subroutine SECVIT(nct ,z1 ,vc@t ,ncc ,zc ,vcBc ,
si1naf ,cosaf ,1enaf ,secaf htanaf ,ifryp .ifail)

EXEEX KRR KRR KRR KRR KRR KRR KRR RN R F AR R KRR KRR KKK

implicit integerx2 (8)
implicit double precision (a-2z)

integert2 nct ,ncc 1 ftyp,ifaul
double precision 21(25) ,vc@1(6) ,2c(25) ,vcOc (61,

& sinaf ,cosaf ,tanaf ,secof jhtanaf

double precision pi ,hal fp1 ,degrad ,raddeg ,zero ,one ,hal §

integerx?2 1zero,ione,11wo
common /VCONST/ p. ,holfp1 ,degrad .raddeg ,zero ,one ,hal f,

& 1zZero,10ne,;i1two

integerx? 1vs

double precision v@,vl ,v2,f@,f1 ,f2,f ,eps
common /VSEC/ v@ ,v' v2,fQ,fl ,f2,f ,eps.,ivs
double precision varray(3) ,farray(3)
equivalence (v@ ,varray) (0 ,forray)

integerxZ nit ,nerr nr

equivalence (nerr ,nr)

KEER R R E KKK R KRR KKK KRR KR KK X R KRR KKK KR KRR KKK KKK X

L]

1000
1010

we1e (18,51 "SECVIT .v@,f@ i (1 ,f ,1ftyp

1fer -0
Nnitel

continye
v2evi-f1Xxivi-vB)/(f1-fQ)

cont ihue
call SUBVX(nct ,zt1 ,vc@! \ncc ,zc ,vcde ,sinaf ,cosaf ,tonaf ,secaf,
& htanaf ,2,1ftyp ,nerr)

writel1@,x) 'CALC2’ ,nit ,v2,f2 nerr

f tnerr eq @) goto 1200

nre=nerr-nerr/3

v2=hal fx(vl+vc@t (nr)+hianaf)

goto 1010

1200 continue

8¢l




1900
2000

1 f (dabs(f2) 1t eps) goto 2000
i f (nat ?t 50) goto 1908

coll SHIFT(@,1)

call SHIFT(1 2]

Nnit=nit+1

goto 1000

cont inue
forl=1
continue
return
end
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sys final/12for/stefab forté
subroutine STEFAB

132 RS 3338833 P02 3 it 00 0232330223203 332333 33382323383 2%¢

implicit integerx2 (&)
implici1t double precision (a-2z)

integerx2 1leg,1st ,nce ,ncb ,nwa ,nwb,i1s0l ,1brnch ,uz (5)
double precision z(87),cz,cx,d,10,1b
common /VGLOB/ 1leg,tst ,nca,ncb,z,cz.cx ,d,ta,tb,nwa ,nwb,
& 1sol ,1brnch,uz
double precision za(251,zb(25)
equivalence (z11),zal1)),(2(26),zb(1))
double precision ha,sla,va,sla,wla ,cla,s2a ,w2a,c2a,s3a w30,
& xa,y8,x1a6,x2a,x3a,y10,v20,v3a,
& 1ana2a ,tana3a ,rtana4a ;tanaSa ,1anaba,la phiea
equivalence (zall) ,ha) ,(zal2) ,a1a ,va),
{zal3) ,slal),izol4) ,wla) ,(28(5) ,cla),
(za(B) ,s2a) ,(zal?7) ,w2a) ,(2za(8) ,c2a),
(zal9) ,s3a) ,120110) ,w3a8) ,(zo6(1!) ,xa),(2a(12) ,ya),
(za(13) ,x18) ,(zall4) ,x2a) ,(2al15) ,x3a),
(zal16) ,y1a}),l2a(17) ,y2a}),12al18) ,v30),
(zal19) ,1ana2a) ,(zal(2@) ,1an03a) ,(zal21) ,1anada) ,
(2a(22),1an05a) ,(za(23) ,1anaba) ,(za(24) ,la!,(2a125) ,phia)
double precision hb,alb,vb,slb ,wib,clb ,s2b ,w2b .c2b,s3b w3b,

Oo 00 00 00 Go 0w O

4 xb,yb.,x1b,x2b ,x3b,y1b,y2b,y3b,
& 18na2b ,tana3db ,tana4b ,1anaSb ,tenabb ,lb ,phib
equivalence (zbi(1) ,hb) ,(zb(2) ,a1b,vb),
& (2b(3),s1b),(zb(4) ,wlb) ,(2b(S) ,clb),
& (zb(6),s2b) ,(zb(7) ,w2b) ,(2b(8B) ,c2b),
& (zb(9),83b),(2zb(1@) ,w3b) ,(zb(111} ,xb) ,(zb(12}) ,ybD1},
& (zb(13) ,x1b}) ,(zb(14) ,x2b) ,(2b(15) ,x3b) ,
& (zb(16),y1b) ,(zb(171) ,vy2bi ,(zb(181) ,y3b},
& (zb(19) ,1ana2b) ,(zb(20) ,1ane3b) ,(zD(21) ,tane4b),
& (zb(22) ,10n85b1 ,(zb(231 ,10nabb ) ,(zb(24),1b) ,12b125) ,phib)
double precision coil ,slp,frct ,c3,s4 ,w4 ,x4,v4 ,10na7 ,tenal, !,
& h,phih,rtot ,xtot ,ztot ,do
equivalence (z(51) ,coi1l),(2{52),slp) ,(2(53) ,frct),(2(54) ,¢c3),
& (2(55),54),(2(56) ,w4),(z157) ,x4) ,(2158) ,vy4),
& (2(59),10n87),(2(6@) ,1an08) ,12(6113,11},
& [(z162).,h),12(63) phih),
& (z(64),r101),{z165) ,x1011,(2166) ,2z101),(2(67] ,do)

integer*2 uzl ,uz2,uzd ,uz4,uzS
equivalence (uz(1) ,uzl),(uz(2) ,uz2),(uz(3) ,uz3) ,(uz(4),uz4),

0S5/




4 (uz(S),uzS5)

double precision pi ,hal fpi ,degrad ,raddeg .zero ,one half
integer¥Z2 1zero,ione,;11wo

common /VCONST/ pi ,hel fpi ,degrad .raddeg ,zero ,one ,half,
& 1zero,ione,itwo

double precision delyk ,twod,hal fd.dsq
common /VANCH/ delyk ,twod ,hal fd dsq

double precision snphih,csphih,snafh,csafh,1nafh ,scafh ,dsnph
common /VHDIR/ snphih ,csphih,snafh ,csafh ,tnafh ,scafh ,dsnph

double precision epsy ,gomma ,se
integerx2 ia,ib.ie
common /VCMPD/ epsy ,gamma ,s€,10,1b 1€

double precision sa,sb,ca.cb,vclalb) ,vcBbib),
3 eex? ,eezd eeyd .ol ,bB ,ph160 ,ph10O

integerx2 case

common /VSPID/ sa,sb,ca,.cb,vc@a ,vclb,
& eex@.,eezl ,eevld a0 ,b@ ,phi1al ,ph.1b0,
& 1cese

double precision a,b,snphi ,tnafoe,tnafb,
& seca’ ,secal ,ut ,s1 ,yht ,zk1 ,eex ,eez ,eey ,ybuoy
common /VCSSHP/ o .b,snphi ,tnafa,1nafb,
& seco7,seco8 ,ut st ,ykl ,zk1 ,eex eez ,eev ,ybuoy

.nte?ertz 1vsS
double precision v@,vl ,v2 ,f@,f1 ,f2,f ,eps
common /VSEC/ v@,v! ,v2,f0,f1 ,f2.,f ,eps ,ivs

double precision xred
integerx?2 1s1df ,nerra,nerrb
common /VSTAB/ xred,isidf ,nerra,nerrb

integerx2 nit,1point ;i1 ,ifai1l ,1ysq.iswl
double precision jyoci2,2)

equivalence (jyactl 1) ,511) 0 ac(l ,2),412),tact2,1),421),
& (yacl2,2),)22)
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double precision zzt7)
equivalence
& (zz(1] ,8sav ,delamx ,delanw ,anew),
& (zz(2) ,00ld ,dela ,chnga ,anedge) ,
& lzz(3),bold.delb,chngb.bnedgel,(22(41,yl.dcoe(fl.lzz(S),yZ).
& [(z2z(6) ,ysqo,yIx ,sedge) ,(zz(/) ,y2x ,bedge)
double precision delx(2)
equivalence (dels ,delx)
equivalence (cosmx ,scafz ,halfdd,s! ,bsav ,delmx ,delbmx ,delbnw bnew) ,
& (csphin,hddcsp ,xmid ,templ ,ysqsav ,del) ,(1emp ,fact ,ra1)
funi lerga ,argb ,argd)-argaxergo+dsq-argbkargb+argdx (snphih+snphih)
& xarge
***t*ix*tttg***ttt****t*****tt*ttttttttt*tt**t#*#*t**tttx*xltttttt*tttlt
x Sel constant terms
LR P R P 2230022228000 2333 3332323333332 33¢%¢338¢8¢¢
epsysq-epsy¥Xepsy
zp8-0 9dd
LS R 222223 22200228 0220030202222 3303 333333 ¢3223 33233233233 333333¢3333333°
¥ Set 11eration swiitch for subroutine XSECV 1o zero
L e R P22 P 02320000223 2223 32300 ¢3 283330332333 33383¢3333333333¢33¢333°
1vs=0
LSS0 2 220003022202 220022033323 3334383833323 2333333333333 3333338238¢
* Compute upper bounds for a,b, they might not be least upper bounds
EXKEKERKER R R KRR KRR KKK R KKK KKK K KRR KKK R KRR KRR KRR KR KRR KRR KKk
amx=one
bmx=one
i1f Uinafh le zero) goto 120
cosmx=dmax! (csafh ,one/SECNT(cz))
tf tcz 11 zero) amx=cosmx
1f (cz gt zero) bmx=cosmx
128 continue
amx=amx ¥sa
bmx=bmxXsb
L2222ttt ettt et el sttt st st sttt i st it isesestissssisiitesiietiy
X Compute 1nitial guess for la.b) and assign !0 onew ,bnew
* Set (o,b) equal to nearest asymptotic poin!
EXRRE R KRR KKK KR KRR KK KR KRR KRR RA RN RN ERE AR PR KR
scafz=-SECNT(cz)
o
N




csphin=csafhx(snphih+cz¥inafh}/scofz

hal fdd=hal fdk¥scafz

hddcsp~hal fdd¥csphin

temp=-hddcsp¥hddcsp-hal fddkhal fdd

sl=dminl (dsqr! (sa¥xsa+temp)+hddcsp ,dsqr! (sbxsb+t1emp)-hddcsp)

do 300 (-1,7
2z(1)=201)
200 continue
ha=h
sla=sl
wla=(catcbl/sl
cla=c3
s2a=s4
w2a~=w4
call VCRIT@(i1w0 ,za,vcBa)

f=do
call XSECVI(2 ,za ,vcBo ,sla+s2a . .vcBall) ,npwa ,ncb ,2b ,vedb
& snafh,csafh,tnafh,scafh,2,1fa1l)

xmigd=28(11)
temp=xmid¥xmid+hal fdxhal fd
templexmid+dsnph
anew=dsqgrt (temp-templ)
brnew=dsqrt (temp+rempl )
a~hal f¥x(anew+bnew-dsnph}
b=-a+dsnph

do 500 .-1,7
Zlile22()
Sd@ continue
call VCRITA(nco ,za ,vcBa)

12 e 2P ettt i ettt i ettt et ettt eeiessstssisiszeiessss

X Begnnnlng of code for Steffensen iterat,on

(2222 e 22 et i it s st s st s s s s s s ety

¥ Test new point (a,b) for validity vio subroutine CALC3 and adjus?

¥ f necessary, while generating error vector (yl ,y2)

¥ Point (a,b) lies within hyperbolic region, but value of a or b

¥ moy be 100 lerge Point (oold,bold) hos possed test with CALC3

L2t ettt i it et 0022320220022 38330 2323203232033 2238 33328
nit=0
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18000

1010

1100

1200

1250

1300

&

1ysq=-@

cont 1nue

writel10 ,x)
write(10,%) "ITER' ,n1t
1swi=-0

cont inue

1s1df=1

call CALC3(a,b,y! .v2]
ysquwy 1 ky 1 +y2¥y2

.t (nerrat+nerrb eq @ and (nit eq @ or iswl eq 1

or vsq lt ysqo¥! 1ad@)) goto 1200
f (M1 eq @ or 1swl eq 17 goto 1100
a~hal fx(a+aold)
b=hal fx(b+bold)
goto 1010
continue
1emp—dmox1(xred+xred,holf!lhalfdx(one—snphxh)—oll
a-a+temp
b=b+temp
goto 1010

cont 1nue

,f (ni1 eq @) goto 2400

,f (iswl eq @ or vsq |1 vyeqsov) goto 1260
a=arav

b=-bsov

ySQ=ysSQsav

iswi=0

goto 1300

cont jnue

1§ (1swl eq @ and vysa ge zp9xysqo) 1vsQ=1ysq*!

sontynue

\f (1ysq le 4) goto 1400
asev=90

bsaev=b

y§qQSav-ysQq

a=-hal fk(a+tb-dsnph)
beoatdsnph

yswl=}

1vsq-0

goto 18108
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P PR PR PP P3Pt P 9030330322223 030223332303 22233329223232032222248%;
x Finished 1f error vector 1s sufficiently small or current test poini
¥ 1s sufficiently close to previous 1est poinit
PS03 3 220233332323 333 33322332332 03¢22380 3302333023 3333 3333387323322 2723222%4+
1400 cont inue
1f (ysq |t epsysql goto 5000
1f (ysq 11 epsysq¥l @d8 and
4 dabslone-a/acld)+dabs(one-b/bold) 11 1 Bd-8) goto 5068

P33 0333233330333 33¢823232323233323323 233332320320 30322333 23333238392

¥ Compute deltas for Jacobian matrix estimatle

1 R S T P 38000033233 333223232022 333000032223 32320¢033 3200002333333 ¢2224%%3
1f (n11t eq 1 or 1swl eq I] goto 150@
delo-(JlI*leJIZ*VZ)*dsqu(J2?¥J2|*J22*J221/detJ
delb=( 21%yl+22%y2)kdsqri {31 1% ;11+,312%,12)/der
goto 2000

1500 continue

dela=dsqrt (hal fxysq)
delb=dela

AR KKEK KRR KKK KRR KKK KK KRR KKK KRR KKK KRR KR KRR KKK KRR KRR KKK KKK
¥ Adj us'! deltas as necessary ’
KRR KK KKK R KOR K KKK KKK KKK KR KKK KKK K KKK KK KK KK X RO IOR K IOK KR KRRk KRk kR kKR kX X
2000 cont inue
X writell1@ ,%x) “1nit del’ ,dela,delb
rat=dmax) (one ,epsy/dabs(dela) ,epsy/dabsidelb))
dela=-ratxdela
delb=ratxdelb
delmx=dminl {dabs (a-b+d | ,dabs(b-a+d} ,0tb-d}
delamx=dmin) (amx-a ,delmx)
delbmx=dmin! {(bmx-b ,delmx)
rat=dmini (one ,delamx/dabs (dela) ,deibmx/dabs(delb})
1f (rat ne one) rat=0 1d0%rat
dela=deloxrat
delb=delbxrat

2005 continue
delanw=delo
tf (funlle+delonw ,b,d) gt zero) goto 2110
call EDGPT!(a ,b,a+delonw b ,d ,aedge ,bedge)
delanw=aedge-o

2118 continue
1f (funl(b,e+delonw ,-d) gt zero) goto 2120

N
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2120

2130

2140

2169

P I I I M »*

x21900

XXX
¥ Est
XXXk X
2200

2205

call EDGPT (b ,s,b,a+tdelanw ,-d ,bedge ,0edge)
delanw=aedge-o

cont inue

delbnw=delb

1f (funl(a,btdelbnw,d) gt zero) goto 2138
call EDGPT (o ,b,a ,btdelbnw ,d ,aedge ,bedge)
delbnw=-bedge-b

continue

tf (funl(b+delbnw,s,-d) gt zero) goto 2140
call EDGPT (b ,o0,b+delbnw ,a,-d bedge ,oedge)
delbnw=-bedge-b

continue

rat=one
1f (dela eq delanw and delb eq delbnw) goto 2160
rat=dminl (dabs(delanw/delal ,dabs(delbnw/delb) )1x0 td@
cont nue

dela=ratxdela

delb=ratxdelb

wri1el(19,%x) 'fin del’ .dela.delb ,rat

of (funl(a+tdela ,b,d) g1 zero ond funlib,s+dela,-d) g1 zero
& and funlle ,btdelb,d) gt zero and funiib+delb,s,-d) g1 zero)
& goto 2190

dele-hal fxdelo

delb-hal fxdelb

goto 200S

continue

L P 202220200203 2023 3033332273330 33 3233322333333 3833333333 33333
imate Jocobion matrix
L2222 02200220300 30332 2333373333333 2333333333 3333333333333 33¢833333
cont inue

tpoint=1

cont inue

del=delx(i1point}

181df=}

1f (del 11 zero) i1si1df=2

1f (1point eq 2) 1s1df=3-185.1df

call CALC3(a+(2-1po1nt ixdela b+ (ipoint~1)xdelb ,ylix ,y2x)

1f (nerra+nerrb eq zero) goto 2220

dela=hal fxdela

delb=hol fxdelb

156
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2220

x
X

goto 2200

continue

Joct) ,ipoint )=(yix-yl)/del
Jac(2 ,1point )= (y2x-y2)/del
1po1nt=1point+]

if ipoint le 2) goto 2205
wri1el19,%) "yoc' ,ylY ,y12
write(10,x) ‘92t 322

13 e i ittt ittt el it s iassesseiissesssisessits
¥ Invert Jacobien matrix and compule new point Llanew ,bnew)
1223333002 PP PPt 02223800 P00 233320333 233323 28322333333 333 3333333333323

X
4

det eyl 1%,22-412% ;21
remp=yii

J1=322/det
J22=1empsdety

)112= -)t2/dety

J2l= - 21/det
anew=a- 1 11%kyl+12%y2)
bnew=b-()21%kyl+;22%y2)
writell@,%x) ‘inv’' g1 ,412
writetip x) ",92) 22

L2 2223202200 0302030802232 3022200222033 230333330333 33333¢382332332¢8]
¥ Adyusft new point lanew ,bnew) as necessary
ERRRKRR KRR KRR KRR KRR KRR KRR KRR KRR KRRk RK R KRR AR KK

2400
3

2500
X

continue
writell@,k) “(ni! new p1’' ,8new ,bnew
fact=one

1 f (debs{anew-bnew! 1t d) goto 2588
fact=2zp9

dcoef f-d

i1f tanew gt bnew) dcoeff= -9
chnga=onew-a

chngb-bnew-b
anew={chnga% (b-dcoef f )1-chngbxal/ (chnga-chngb )
bnew=-anewtdcoef f

cont inue

writel(10 ,%) anew ,bnew

1 f tenew+bnew gt d) goto 2608
fact1=2p9

chngo=onew-o

chngb=bnew-b

157
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anew= (chngeX (d-b) +chngb%a}/ (chngatchngb )
bnew=d-anew
260@ conitinue
X write(18,%¥) enew ,bnew
1f (fun!fonew ,bnew ,d) gt zero) goto 2808
fact=2zp9
call EDGPT (o ,b,anew ,bnew ,d ,anedge ,bnedge )
angw=anedge
bnew=bnedge
2800 continue
X writel10 ,%X) anew ,bnew
1f (fun!tbnew ,anew ,-d) g! zero) goioc 2900
foct=zp9
call EDGPT (b ,o ,bnew ,onew ,-d ,bnedge ,anedge )
anew=anedge
bnew=bnedge
2900 continue
X write(10 ,%) anew ,bnew
anew=a+factX(anew-a)
bnew=b+factx(bnew-b)
wri1el1@,%x} 'fin new pt ' ,onew ,bnew,fact

if (funl(anew ,bnew ,d) gt zero and funl (bnew,onew,-d) gt zero)
& golo 3000

anew=hal fX(a+anew)

bnew=hal ¥ (b+bnew)

goto 2600
x3000 continue

M I W »*

1323322232222 3 2022203332003 223 3303323333023 3233 3333322332202 ¢0233022802¢ 3]
X Shif1 values ond return to beginning of Steffensen 1teration
L PRttt e ittt s ittt ettt eeedivecissitsidsssi s siesti sttt
sold=-o
bold=b
y$QO=ysQ
a=onew
b=bnew
Nitengt+l

goto 1000

S@P0 continue
refurn
end

158
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et sys final/t12for/calc3 forét
subroutine CALC3(a ,b,y! ,v2)

1222232222322 0 8332382833322 ¢2 3022223328333 3333233333033 3F8333 338833388333
implicit integer¥2 (s)
tmplicit doub?e precision (8-2)

double precision a,b,v!,y2

1ntegerx2 1leg,ist ,nco,ncb ,nwa ,nwb 180! ,ibrnch ,uz(S)

double precision z(671,cz,cx,d,10,tb

common /VGLOB/ ileg.,ist nca,ncb,z ¢z ,cx ,d,10,1b ,nwa ,nwb ,

& 1sol ,ibrnch ,uz

double precision za(251),2b(25)

equivalence (z(l11,za(111],lz(261,zb(t))

double precision ha,ala,va,sla,wla,cla,s206 ,w2a.c2a,53a0,w3a,
xa ,va,;x1a,x2a,x3a,yla,v2a,v30,

1tanal2a ,1ana3a ,1ana4e ,10naSe ,1onabsa ,la ,phia
equivalence (zal1) hel) ,(za(2) ,010,va]),

(zat3) ,sla) ,(zal4) ,wla) ,(za(5) clal},

(za(6) ,s2a) ,(zal7) ,w2al ,(za(8} ,c2a),

(za19) ,s38) ,(2za(10) ,w3a) ,(zal11) ,xa) ,(za(121 ,val,

(zat13) ,x1a) ,(zal14) ,x28) ,(2z6115) ,x3a),

{zal16) ,v1a) ,(zal17) ,y28) ,(24(18) ,y3a},

(zo(191],1ana2a) ,(2a8120) ,1ana3a) ,(zal2] ) ,1anse4a),

(zol22) ,10na58) ,128(23) ,10nab6a) ,(zal24),la) ,(248(25) ,phi1a)
double precision hb,slb,vb,sib,w1b,clb ,s2b ,wlb,c2b,s3b,.w3b,

xb ,¥yb ,x1b ,x2b ,x3b ,y1b ,y2b,y3b,

tanaZb ,tanadb ,1ana4b ,tanaSb ,tanabb ,1b ,phib
equivalence (zbll} ,hbl ,lzb(2) ,alb,vb},

(zb(3) ,s1b) ,(zb(4) ,wib) ,{2b(5) cib),

(2b(6) ,82b) ,(zb(7) ,w2b) ,(2b(8) ,c2b} ,

(zb(8) ,s3b) ,(2zb(10@) ,w3b) ,(zb(V1}) ,xb) .(zb(12) ,yb),

(zb(13) ,x1b) ,(zb(14) ,x2b) ,(zb(15) ,x3b) ,

(Zb('ﬁ, wib) )‘Zb('?) .v2b) ,!ZbHB) )Vsb) ’

(zb(19) ,10na2b) ,(zb(20) ,tana3b) ,(zb(21) ,1ana4b) ,

(zb(22) ,tenaSb ) ,(zb(23) ,1anabb} ,(zb(24) ,ib} ,(zb(25) ,phib)
double precision coil ,slp,frct ,c3 ,s4 ,w4 ,x4,v4,10na7 ,1ana8,1,
& h,phih,rtot ,xtot ,z10! ,do
equivalence (2(51),c0:11),02152) ,slp),1z2(53),frct),(Z2(54),c3),
& (z(55),54),(2(56) ,w4) ,(2(57) ,x4) ,(2158) ,y4),

& (z2(59),1an07),(Z2(601) ,10na8) ,(z(611,1},
& (2(62) ,h}),(z2163) ,phih),
& (2(64),rio1),(216S) ,x101),(2166) ,2t01),(2(671} ,do)

OsQn OeOvOmOe0o0eOn  Om(e

O 0o 0w Oo 0o Qo 0o

65l




oV
double precision pi,hal fpi1 ,degrad ,raddeg.,zero one hal f
integer*?2 i1zero,ione,11wo
common /VCONST/ pi ,hal fp: ,degrad ,raddeg,zero ,one holf,
& 1zero,jone,itwo
double precision delyk ,1wod hol fd.dsq
common /VANCH/ delyk ,1wod ,hal fd.dsq
double precision sa,sb,ce,cb,vcBalb) ,vcBb(6),
& eex? ,eez@ ,eevy0 ,a0 ,b0 ,ph16@ ,pnhi1b0O
integerx2 jcase
common /VSPID/ sa,sb,ce,cb,vc@a .,vclb,
& eexD ,eezl ,eev? ol b0 ,ph108 ,ph1bB,
& 1case
integerx?2 ;scopoa,tscopb,itana,itanb . ie
double precision epsy ,gamma ,se
common /YCMPD/ epsy ,gomma ,se ,1SCOPA ,1SCOpb .i1ana,1tanb ,ie
double precision qa,qb,snphi ,tnafa,tnafb,
& seca?’ ,seca8 ,ut ,st vkt ,zkt! ,eex ,eez ,eey ,vybuoy
common /VCSSHP/ qo.,qb ,snphi ,tnafa,tnafb,
& seco7 ,secaeB,ut ,st ,ykt ,Zk! ,eex ,eez eey ,ybuoy
double precision v@,vl ,v2,f0,f1 ,f2,f eps
common /VSEC/ vB ,v) ,wv2,f@,f1 ,§2.f ,eps
double precision xred
integerx?2 :s,:df ,nerra,nerrb
common /VSTAB/ xred,isidf ,nerra.nerrb
1nteger¥?2 nsid
equivalence (sca,scb,tana?}
13 R P2 e R Rt Ri s et st it sstssssseessissssisesisssss
writel1@,x) 'CALC3 ,0.b
nerra=90
nerrb=90
call PH|ABla b ,0%06-b%b ,dsq.twod .phia ,phib)
call HSPL [T
if the gt zero ond hb gt zero) goto 900
nerra=|
~
o~
o
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nerrbe=1
goto 5000
900 continue
nsi1d=1
1000 continue
goto (1100,1200) ,1s.1df
1100 continue
sca=SECNT (1nafa)
f=-a
call XSECV(nce ,za,vc@a ,s6,ca,nwa ncb ,zb ,vclb,
& 1nafa/sca,one/sce,tnafa sco,! ;nerral
1f tnerra eq @) goto 2000
goto 5000
120@ continue
scb=SECNT (1nafb)
feb
coell XSECV(ncb ,zb ,vc@b ,sb ,cb ,nwb ,nca ,ze ,vclhs,
& 1nafb/scb,one’/scb,tnafb,scb,! nerrb)
1f (nerrb eq @) goto 2000
goio S000
2000 continue
1{ (ns1d eq 2) goio 2200
nsid=2
1s1df=3-15.:df
goto 1000
2200 con!inue
tana7=(c3+haxzalitanal+hbkzblitanb))/h
call TRISR
vl=hal fx(yatybl+y4-do
y2=yb-ya-delyk
coall X4CALC
S@00 continue

wri1e(1@ ,x1 ‘END CALC3’ ,nerra nerrb,y! ,v2
wri1e(10,%) va,vo,vb,vb

write(10 ,x)

return

end
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implicit double precision (a-2)
double precision a,b,00,bb,d,x,y
integer*2 ileg,i1st ,nco,ncb ,nwa ,nwb 150l ,1brnch ,uzlS)

double precision z(67) ,cz ,cx,qd,t0,tb
common /VCLOB/ i1leg,ist ,nco.,ncb,2,c2 ,cx,qd . .1a,1b,nwa .nwb,

1sol ,ibrnch ,uz

double precision zal2S5) ,zb(25)
equivalence (2(11),za(1)),(2(26) ,2b(11}
double precision he,ala,vae,sla ,wlo,cla,s2a ,w2a,c20,530 ,w3a,

xa,va8,x1a,x24 ,x3a8,v1a,v28,v30,
tanaza ,1ana3a ,tana4a ,18na5a ,1anaba ,la .phio

equivalence (zal(l) ,ha) ,(2za(2),a1a,va),

(za(3) ,s1a0) ,(2a(4) ,wla) ,(2a(51) ,cla),

(zal6) ,s2a8) ,lzal7) ,w2e) ,12018) ,c2a),

(za(9) ,s3a),(2za0(10) ,w3a) ,(zalll) ,xa),(zal12) ,yal,

(zal(13) ,x1a) ,(zall4]) ,x2a,(2zal(151) ,x3a),

(zal1B) ,yla) ,(zal17),y2a),(zal18) ,y3a),

(za(19) ,10n02a) ,(20(20) ,18na3a) ,(zal21) ,1ans408),
(zat221,1ana5a1 ,(zat23) ,1anaba) ,(zal124) ,l0) ,126125) ,ph,0)

double precision hb,alb,vb,sib,wib,clb,s2b ,w2b ,c2b,s3b w3b,
xb ,¥vb ,x1b ,x2b ,x3b ,y1b ,¥v2b ,v3b,

tanalb ,1ana3b ,1ane4b ,18n65b ,10nabb ,1b ,phib

equivalence (zb(1),hb!,(zb(2) ,a1b ,vb),

(zb(3) ,s1b) ,(zb(4] ,wib) ,(2b(51 ,clb},

(zb(6) ,s2b) ,l2zb(7) ,w2b) ,(2b(8]) ,c2b) ,

(zb(9) ,s3b) ,(zb110@) ,w3b) ,(zb(11) ,xb) ,(zb(12) ,yb),

(zb(131 ,x1b) ,(zb(14) ,x2b} ,(2B(15) ,x3b),

(zb(16) ,y1b) ,(2zb(17) ,y2b),(2b(18) ,vy3b),
(zb(19),16n62b) ,(2b(208) ,18na3b) ,(2b(21) ,18n04b 1,

(zb(22) ,18na5b) ,(zb(23) ,1anabb) ,(zb(24),1b) ,(zb(25) ,phib)

double precision coil ,slp,frct ,c3,54 ,w4 ,x4 ,vy4 ,10na7 ,1anae8,1 ,

& h,phih,rtot ,xtor ,z101 ,do

]
4
4
&

equivalence (z(51),co1l1,(2(52),5lp) ,(Z(S3) frct) ,(2(54) ,c3),

(z(55) ,54),(2(56) ,w4) ,(2(57) ,x4),(2(58) ,vy4),
(z(591) ,1ana7) ,(z(60) ,1ana8) ,(2(61),}1),

(z(62) ,h),(2(63) ,phih),

(Z(64) ,r101),(Z2(65) ,x101) ,(2(661} ,2z101) ,(2(67) ,do)




XXXk ¥

100

200

double precision pi ;hal fpi1 ,degrod ,raddeg ,zero ,one ,hal f
integert2 1Zero ,ione ,i1wo

common /VCONST/ py ,hal fpi ,degrad ,raddeg ,zero ,one ,hal f,
& 12zero,ione,itwo

double precision delyk ,1wod )hal fd ,dsq
common /VANCH/ delyk ,1wod ,hal fd ,dsq

double precision snphih,csphih ,snafh ,csafh,1nafh ,scafh
common /VHDIR/ snphih ,csphih,snafh ,csafh ,tnafh ,scafh

integerx2 1scopo,1scopb,itana,itanb ,ie
double precision epsy ,gamma,se
common /VCMPD/ epsy ,gamma ,se ,1scopa,iscopb,itans,itanb, e

integer*?2 (tant

double precision qa.,qb,snphi ,1nafa,inafb,
& seca?7 ,secaB ,ut ,st ,ykt ,zk! ,eex ,eez ,eey ,ybuoy
common /VCSSHP/ qo.qb .snphi ,tnafa,inafb,
& seca?7 ,secaB ,ut ,s1,yk1 ,Zk! ,eex ,eez ,eey ,ybuoy ,i11ant

equivalence (dela,ta),(delb.root! ,tb) ,ideloasqg,coeff2 , temp,gommal ,
& (cp,coeffl ,eex) ,(coeffB ,discr eez) ,(slope .eeyl ,{dsnph,rtot]
182228222224 200 000222222303 2333333333¢23332333 3333333232333 3¢32323¢¢%233

dsnph=dxsnphh

+f la ne ae) goto 100

=3

y~dsqri (ax{a+dsnph+dsnph ) +dsq)

goto 1@0@

continue

dela=a0-a

delasq-dela¥dela

delb=bb-b

cp=axbb-aa%b

coef f@=-dsq¥delasq-cpXcp

coef {l=cpkdelb+dsnphkdelasq

siope-deib/dela

1 f (debs(one-dobsislopel) g1 | @d-6) goto 200

x= -~coeff@/(coeffl+coeffll

goto 500

cont nue

coeffZ2-delasq-delbxdeib

discr=dsqr! (coeffl¥coeffl-coeff2¥coef @)

Jes
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rootl=(~-coeffi-discrl/coeff2
x=(-coef fl+discr)/coeff2

1f (rootl 1t x) goto 220
1emp=x

x=rootl

rootl=temp

220 continue
'f (o 11 aa ond rootl gt a) or l(aa It o ond x ge a))

4 x=root)

S0@ continue
f ({x-al%(x-s80) ge zero) x=ao

v=b+{x-al¥slope
1000 continue

return

end
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